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Abstract: Berry Petroleum Company has submitted a Master Development Plan (MDP)
to explore and develop oil and gas reserves in the South Unit of the Ashley National
Forest in Duchesne County, Utah. This MDP is defined as the Proposed Action within this
Final Environmental Impact Statement (FEIS). Berry proposed to drill as many as 400
new wells within the Project Area, which represents a full development scenario. Of these
400 wells, 44 have already been approved for drilling under separate, site-specific NEPA
analysis. The Project Area includes approximately 25,900 acres and is located 11 miles
south of Duchesne, Utah, in Township 6 South, Ranges 4 and 5 West.

Alternatives to the Proposed Action considered are:

= no action alternative;

= phased development, which would allow for up to 356 new wells drilled in phases
according to wildlife range seasonal restrictions and subject to slope stipulation;
and

= use of directional drilling and multiple wells per well pad to minimize the total
disturbance by minimizing the number of well pads and access roads required
compared to the Proposed Action. Allow up to 400 wells using a combination of
new and existing wells, drilled from a maximum of 162 well pads at an average
spacing of four well pads per section.




South Unit Oil and Gas Development Project Final Environmental Impact Statement

Table of Contents

Appendix A — Ashley National Forest Master Development Plan
Appendix B — Reclamation Plan

Appendix C — Air Quality Technical Support Document
Appendix D — Cultural Resources Programmatic Agreement
Appendix E— Response to Comments on DEIS




United States
Department of
Agriculture

Forest
Service

February 2010

USDA
]

Appendix A
Ashley National Forest
Master Development Plan

South Unit Oil and Gas Development
Draft Environmental Impact Statement

Duchesne Ranger District, Ashley National Forest
Duchesne County, Utah



The U.S. Department of Agriculture (USDA) prohibits discrimination in all
its programs and activities on the basis of race, color, national origin,
age, disability, and where applicable, sex, marital status, familial status,
parental status, religion, sexual orientation, genetic information, political
beliefs, reprisal, or because all or part of an individual’s income is derived
from any public assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape,
etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and
TDD). To file a complaint of discrimination, write to USDA, Director,
Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, DC
20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD).
USDA is an equal opportunity provider and employer.




Berry Petroleum Company

Full Field Oil and Gas Exploration and Development
Project
Master Development Plan
Ashley National Forest, South Unit

For lands in the following sections:
T6S-R5W: Sections 1 - 18, 21, 22, 24, 25
T6S-R4W: Sections 1 - 17, 21, 22
Duchesne County, Utah

Including:

13 Point Surface Use Plan (Appendix 1)



This page intentionally left  blank.


swaldbauer
Typewritten Text
This page intentionally left blank.


Appendix A — Master Development Plan South Unit Oil and Gas Development Project

PROPOSED ACTION

Introduction

Berry Petroleum Company (Berry) is proposing to drill up to 400 oil and gas wells on federal
mineral leases the Company holds under the South Unit of the Ashley National Forest in
Duchesne County, Utah. The purpose of the project is to explore for economically recoverable
deposits of crude oil and/or natural gas and to produce those resources for delivery to market. The
proposed Project Area is defined as Berry’s current lease holdings within the South Unit of the
Ashley National Forest, which cover an area of roughly 40.5 square miles (25,900 acres). This
Project Area begins approximately 11 miles south of the town of Duchesne, Utah. Figure 1
provides a map of Berry’s proposed Project Area.

This Master Development Plan (MDP) is intended to provide a conceptual description of an
overall exploration and development scenario instead of a case-by-case submittal of Applications
for Permit to Drill (APDs) on individual wells. The intent of the MDP process is to address
environmental impacts associated with oil and gas development within a defined geographic area.
In addition, the MDP process was created to propose mitigation measures for potential impacts to
environmental resources, such as wildlife habitat, water resources, and visual resources that may
occur within distinct locations and ecosystems. The Proposed Action was designed to be fully
compliant with the stipulations identified in Berry’s federal mineral leases and consistent with the
forest planning decisions embodied in the Western Uintah Basin Oil and Gas Leasing EIS, 1997
and Record of Decision. The Western Uintah Basin Oil and Gas Leasing EIS amended the Ashley
National Forest Plan to include the leasing of federal oil and gas resources and subsequent
development of oil and gas wells on Forest Service-administered lands.

The MDP is a projected development scenario proposed by Berry Petroleum Company given
current market conditions and demand for oil and gas, other constraints on the company, by
environmental constraints embodied within the company’s oil and gas lease stipulations, and
additional mitigation measures imposed by the Forest Service. The major elements of the MDP are
organized below in three sections: 1) Development (Construction/Drilling/Completion), 2)
Production (Operation and Maintenance), and 3) Reclamation. In addition, the proposed Surface
Use Plan for the Proposed Action is contained in Appendix 1.

Development (Pad and Road Construction, Well Drilling and Completion)

As described previously, Berry proposes to drill up to 400 oil and gas wells within the Project
Area during a 5- to 20-year program beginning in 2008 or 2009. All of the proposed wells would
be drilled on existing federal mineral leases held by Berry. The proposed locations and spacing of
wells would be consistent with State of Utah spacing rules. In general, in the northern portion of
the Project Area, where economic quantities of oil and gas are more likely to be present, wells
would be drilled on approximately 40-acre spacing. In the southern portion of the Project Area, the
potential for occurrence of economic quantities of oil and gas is generally believed to be lower and
a more exploratory spacing of approximately 160-acres is envisioned. The actual spacing and
geographic distribution of wells over the life of the project would be based on actual discoveries of
economic quantities of oil and gas resources.

Berry expects to drill all of the proposed wells from 2008 or 2009 through 2027 or 2028. It is
possible that the Company could drill fewer than 400 wells because of geologic and market
uncertainties. The MDP is conceptual in nature and provides a maximum development scenario,
assuming oil and gas is found in economic quantities throughout the Project Area. As of January
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1, 2007, Berry is operating two wells within the Project Area boundary. Those wells are both
producing economic quantities of oil and gas at present.

The proposed oil and gas wells would be drilled from well pads constructed of native soil and rock
material using standard cut and fill methods. At the beginning of pad construction, surface soils
would be salvaged and stockpiled adjacent to the well pad site for future use in site reclamation.
The well pads and their associated reserve pits would then be constructed using heavy equipment.
Berry estimates that approximately 2.5 acres of surface terrain would be disturbed to create each
well pad. The amount of surface disturbance at each well pad would vary on a site-by-site basis
depending on topography.

Cut slopes required for pad construction would not be steeper than 1.5:1. In some cases, additional
engineering measures would be implemented to construct drainage systems and culverts in order
to divert water flow away from the well pads and roads, prevent erosion, and prevent sediment
loading in creek channels due to construction. These locations and engineered designs would be
submitted with the site-specific APDs.

The proposed oil and gas wells would be drilled to an average depth of about 6,000 feet. The
typical oil and gas well in this MDP would require about 7 days to drill, 14 days to complete, with
an additional 7 days or so for production equipment installation and well start up (about 28 days
from spud to production). All cuttings and drilling fluids would be contained in the reserve pit.
All pits, cellars, rat holes, and other bore holes unnecessary for oil and gas production, excluding
the reserve pit, would be backfilled after the drill rig is released to conform to the surrounding
terrain.

Drilling fluids/mud and produced water would be contained within reserve pits excavated on each
of the well pads. The reserve pits would be lined with a synthetic reinforced liner a minimum of
12 millimeters thick, with sufficient bedding used to cover any rocks. The liner would overlap the
pit walls and be covered with dirt and/or rocks to hold it in place. Trash or scrap that could
puncture the liner would not be disposed of in the pits. A minimum of two feet of free board
would be maintained in the reserve pit, between the maximum fluid level and the top of the pit
berm. These pits would be designed to exclude all surface runoff. The reserve pits would be
drained and emptied of fluids within 90 days of well completion as stated in Onshore Order #7.
The backfilling of the reserve pit would be done in such a manner that the mud and associated
solids would be confined to the pit and not squeezed out and incorporated in the surface materials.
There would be a minimum of three feet of cover (overburden) on the pit. When work is complete,
the pit area would support the weight of heavy equipment without sinking. Following backfilling,
the reserve pit area would be covered with a portion of the stockpiled soil and seeded with native
vegetation as directed by the Forest Service.

Approximately 100 miles of new access roads and 21 miles of upgraded existing roads would be
constructed to reach the proposed well pad sites. These roads would utilize a construction right-
of-way (ROW) 35 feet wide during construction. After construction is complete and gas gathering
lines are installed, approximately 13 feet would be rehabilitated leaving a 22-foot road surface.

The Project would include approximately 130 miles of gas gathering pipelines. Low pressure lines
would be poly pipe installed on the surface. High pressure lines would be made of steel and
buried. Gas gathering pipelines would parallel access roads in the vast majority of cases and add
virtually no additional surface disturbance as they would utilize the 35-foot road ROW. In some
locations, surface pipelines would drop off of ridgelines to the valleys below. In total,
approximately 130 miles of gas gathering pipelines would be required for this project. Berry
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anticipates the Project would require about 10,000 HP of compression at 4 compressor stations
that would be located within or near the Project Area.

Production (Operation and Maintenance)

A typical Berry well location would consist of one or two wellheads, a pump jack(s), and two 400-
barrel capacity above ground crude oil tanks per well. The pump jacks would be driven by natural
gas or propane-fired internal combustion engines equipped with high-quality noise-reducing
mufflers. Production equipment would be painted to match the surrounding terrain and minimize
visual impact. Emergency shut down equipment would be employed to minimize the risk of spills.
Crude oil would be hauled away by truck. On average, Berry estimates 1 truck trip would be
required every 8 days per well to haul crude oil offsite to market. Gathered natural gas would be
dehydrated and compressed at up to 4 new compressor stations within or adjacent to the Project
Area. If production requirements make onsite compression necessary, a Sundry Notice (Form
3160) would be submitted for approval to the Authorized Officer detailing specifications prior to
installation of compressors.

Produced water would be decanted from the crude oil tanks into an external steel tank installed
within secondary containment next to the crude oil tanks and pumped periodically as needed.
Produced water at the well pads would be transported by tanker trucks to approved disposal sites
or reused for drilling at other Berry locations.

After completion activities, Berry would reduce the size of the well pad to the minimum surface
area needed for production facilities including adequate room for oil trucks to turn around, while
providing for reshaping and stabilization of cut and fill slopes. The cut and fill slopes would be
reshaped to mimic the adjacent natural terrain. Reclaimed portions of the pads would be seeded
with native vegetation as directed by the Forest Service.

Periodically, a workover or recompletion of a well would be required to ensure that efficient
production is maintained. Workovers can include repairs to the well bore equipment (casing,
tubing, rods, or pump), the wellhead, or the production facilities. These repairs would usually be
completed in several days per well, during daylight hours. The frequency for this type of work
cannot be accurately projected because workovers vary by well; however, on average, one
workover per well, per year is required after 5 years of production. Workovers typically take 7
days to complete. In the case of a recompletion, where casings are worked on or valves and
fittings would be replaced to stimulate production, a temporary reserve pit may have to be
constructed on the well pad.

Reclamation

At the end of its productive life, each well would be plugged, capped, and all surface equipment
would be removed. All surface pipelines no longer in use would also be removed. Buried pipelines
would be plugged at specified intervals and abandoned in place. Each well pad would then be
recontoured to duplicate the adjacent natural topography using heavy equipment and previously
salvaged soil material would be spread over the surface of the pad site. The reclaimed surface
would then be reseeded with native vegetation; the seed mix would be determined by the Forest
Service and would generally mimic native vegetation surrounding the specific well site. Well site
reclamation would be performed and monitored in consultation with the Ashley National Forest,
including the control of noxious weeds. Well site reclamation would be performed and monitored
in accordance with the Standard Surface Use Plan (Appendix 1).
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A Sundry Notice would be submitted by the operator to the BLM that describes the engineering,
technical, or environmental aspects of final well plugging and abandonment. It would describe
final reclamation procedures and any mitigation measures performed by the operator. The BLM
and UDOGM standards for plugging would be followed. A configuration diagram, a summary of
plugging procedures, and a job summary with techniques used to plug the well bore (e.g.,
cementation) would be included in the Sundry Notice.

Site-Specific Development Process

Following completion of the NEPA process for the proposed project envisioned in the MDP,
Berry would begin the process of proposing site-specific well development. Well locations,
associated roads and pipeline routes, and the location of ancillary facilities would be staked and
surveyed and on-site inspections scheduled with Ashley National Forest personnel. The on-site
inspections would be conducted by the Forest Service, proponent, and contractors to assess
proposed well pad layout, road and pipeline routes, compressor sites, etc. The purpose of the on-
site inspection would be to confirm that the proposed facility is consistent with the upcoming Full
Field QOil and Gas Development EIS, applicable lease stipulations, Forest Plan requirements, and
to generally avoid and/or minimize adverse environmental effects. Once the location is approved,
required surveys for the presence or absence of sensitive plant and wildlife species, cultural and
paleontological resources, and other applicable field surveys would take place as appropriate to
confirm these resources would be avoided and/or impacts minimized.

Lease Stipulations and Proposed Design Elements to Minimize
Environmental Effects

Within the proposed Project Area, Berry holds 17 federal oil and gas leases. Table 1-1 lists the
leases and associated stipulations. In addition to the lease stipulations, Berry is also incorporating
into this MDP various design elements and mitigation measures that were identified in the
Decision Notice and Finding of No Significant Impact for the 2006 Environmental Assessment for
Berry’s Exploration and Development Project in the Ashley National Forest. These design
elements and mitigation measures have been included within the Proposed Action in order to
avoid or minimize potential adverse environmental effects. These measures are above and beyond
those required by Berry’s lease stipulations. A summary of the proposed design elements and
mitigation measures are listed below:

Paleontology
e A qualified Paleontologist would monitor construction activities for proposed well pads
and their access roads if shallow or exposed bedrock is present that is potentially fossil-
bearing. If significant paleontological resources are discovered, construction activities
would be halted and the Forest Service notified. Operations in the area of the discovery
would not resume until authorization to proceed has been received from the Forest
Service.

Soil and Water Resources

e To prevent erosion of disturbed soils, vegetation and/or structural measures to control
erosion would be implemented as soon as possible after initial soil disturbance.

e Energy dissipaters such as straw bales and silt fences may be required to prevent excess
erosion of soils from disturbed areas into adjacent stream channels or floodplains. These
structures would be installed during construction, and would be left in place and
maintained for the life of the project or until the disturbed slopes have revegetated and
stabilized.
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At sites without clay soils, where soils are moderate to highly permeable, as well as sites
closer to ephemeral/perennial channels, the reserve pit (if used) would be lined with a 12-
or 16-mil pit liner on top of a protective felt layer to minimize the potential for pit fluid
leaks.

Vegetation

Wildlife

During the construction phase of the project, Berry would implement an intensive
reclamation and weed control program after each segment of project completion. Berry
would reseed all portions of well pads and road and pipeline ROWSs not utilized for the
operational phase of the project. Reseeding would be accomplished using native plant
species indigenous to the Project Area. Post-construction seeding applications would
continue until determined successful by the Forest Service. Weed control would be
conducted through an approved Pesticide Use and Weed Control Plan from the Authorized
Officer. Weed monitoring and reclamation measures would be continued on an annual
basis (or as frequently as the Authorized Officer determines) throughout the life of the
project.

Well pad and road construction, roads upgrading, and drilling operations would not be
conducted between November 15 and April 30, to protect elk winter range.

Existing guzzlers present near proposed well pads would be moved by Berry to reduce the
impacts of increased traffic and human presence on elk, mule deer, and other wildlife
utilizing those structures for drinking.

Air Quality and Noise

As needed, Berry would apply water to utilized roads to reduce fugitive dust from vehicle
traffic. If water application does not adequately reduce fugitive dust, the use of
Magnesium Chloride (MgCl) would be considered.

Berry would participate in multi-party, basin-wide air quality monitoring studies to
monitor possible air quality impacts from the proposed activities, and help determine the
effectiveness or need for air quality mitigation measures.

Pump jack engines would be equipped with high grade mufflers to reduce noise during the
operational life of the project.

Cultural Resources

All ground disturbing activities (road construction and upgrading, well pad construction,
etc.) would be conducted so as to avoid any impacts to identified cultural resource sites.

If cultural resources were inadvertently discovered, construction activities would be halted
and the Forest Service notified. Operations in the area of the discovery would not resume
until authorization to proceed has been received from the Forest Service.

Plan Conformance Review

The Proposed Action is subject to and has been reviewed for conformance with the following
plans (43 CFR 1610.5, BLM 1617.3):

Name of Plan: Ashley National Forest Land and Resource Management Plan (Forest Plan) and
amendments.

Date Approved: Forest Plan 1986; amended for Oil and Gas Leasing and Development in 1997.
The 1997 Western Uinta Basin Oil and Gas Leasing EIS described the environmental effects,
including the cumulative effects, of oil and gas leasing and development in the Ashley National

A-7



South Unit Oil and Gas Development Project Appendix A — Master Development Plan

Forest South Unit. The programmatic EIS for the Proposed Action will address potential
environmental impacts from development and operation of up to 400 oil and gas wells within the
Project Area, which is located within the larger Ashley National Forest South Unit.

Decision Number/Page: Pages 1-12, Record of Decision, effective September 1, 1997.

Decision Language: To allow mineral exploration and development on lands not withdrawn for
other uses or restricted to mineral activity.

No Action Alternative

The Proposed Action affects federal subsurface minerals that are encumbered with federal oil and
gas leases granting the lessee a right to explore and develop those oil and gas leases. The No
Action alternative constitutes denial of the Proposed Action. Absent a non-discretionary statutory
prohibition against drilling, the National Forest Service cannot deny the right to drill and develop
the leasehold. Only Congress can completely prohibit development activities (Western Colorado
Congress, 130 IBLA 244, 248 (1994), citing Union Oil Co. of California v. Morton, 512 F.2d 743,
750-51 (9" Cir. 1975). Overall, the No Action alternative has been considered but eliminated due
to existing lease rights involved.
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Table 1-1. Federal Mineral Leases and Associated Stipulations

Lease Number

Description of Lands

Stipulations

UTU-77314
UTU-77321
UTU-77322
UTU-77323
UTU-77324
UTU-77325
UTU-77326
UTU-77327
UTU-77328
UTU-77329
UTU-77330

SPECIFIC
LOCATIONS

NSO: Lands with steep slopes exceeding 35%.

SPECIFIC
LOCATIONS

NSO: Lands with geologic hazards or unstable soils.

ALL LANDS

CSU: Sensitive plants/wildlife species. Surveys to be conducted
prior to surface disturbing activities to determine the possible
presence of any sensitive species. Operations will be designed to or
located so as not to adversely affect the viability of the species.

SPECIFIC
LOCATIONS

CSU: Specified semi-primitive non-motorized/roadless areas.
Activities should be located, designed, and reclaimed in a manner
that minimizes effects to the semi-primitive character of the land.

ALL LANDS

Timing Limitation: ElIk winter and yearlong range (11/15 - 4/30).

ALL LANDS

Lease Notice: Cultural and Paleontological Resources. Leased lands
should be examined to determine if cultural or paleontological
resources are present prior to any surface disturbing activities. Site-
specific field inventories may be required with acceptable inventory
reports. Implementation of mitigation measures will be required by
the Forest Service to preserve or avoid destruction of cultural or
paleontological resources. The lessee or operator shall notify the
Forest Service of any cultural or paleontological resources
discovered as a result of surface operations and shall leave such
discoveries intact until directed to proceed by the Forest Service.

ALL LANDS

Lease Notice: Endangered or threatened species. Leased lands are
to be examined prior to surface disturbing activities to determine
potential effects upon plant or animal species listed or proposed for
listing as endangered or threatened, or their habitats. Surface
disturbing activities may be restricted or disallowed if those
activities would violate the Endangered Species Act of 1973 by
detrimentally affecting an endangered or threatened species or their
habitats.

ALL LANDS

Lease Notice: Floodplains and wetlands. All activities within these
areas may be precluded or restricted in order to comply with
Executive Orders 11988 and 11990, in order to preserve and restore
or enhance the natural and beneficial values served by floodplains
and wetlands. Mitigation measures deemed necessary to protect
these areas will be identified in the environmental analysis. These
areas are to be avoided to the extent possible or special measures
such as road design, well pad size and location, or directional
drilling, may be made part of the permit authorizing the activity.
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U-5635 Standard Lease Terms. Protection of surface, natural resources, and
U-8894 improvements. To prevent operations from unnecessarily:
U-8894A Contributing to soil erosion

e Damaging forage and timber growth
ALL LANDS e Polluting reservoirs, streams, springs, and wells

e Damaging improvements of the surface owner or other

permittees

Upon conclusion of operations, the lessee must restore the surface
to its former condition as can reasonably be done.

U-5637 Standard Lease Terms. Protection of surface, natural resources, and
U-8895 improvements. To prevent operations from unnecessarily:
U-8895A e  Contributing to soil erosion
e Damaging forage and timber growth
ALL LANDS e  Polluting reservoirs, streams, springs, and wells
e Damaging improvements of the surface owner or other
permittees

Upon conclusion of operations, the lessee must restore the surface
to its former condition as can reasonably be done.

Additional stipulations: Before the destruction of any timber,
permission from the authorized representative of the Secretary of
Agriculture must be obtained, and such timber should be paid for at
rates prescribed by such representative. No land disturbances,
including drilling, excavation, or operations should take place
within 200 ft. of any standing building unless authorized by such
representative. All sump holes, ditches and other excavations
should be fenced or filled, all debris should be removed or covered,
and the surface of the lands should be restored, so far as reasonably
possible, to their former condition.

ALL LANDS

Additional stipulations: All efforts must be taken to prevent and
suppress forest, brush, or grass fires on leased lands. During
periods of serious fire danger, the lessee shall prohibit smoking and
cooking fires on the lands. This prohibition should be enforced by
all means within the lessee's power. Furthermore, no rubbish
burning is allowed without proper authorization and the lessee must
build fire lines or clear lands as the authorized representative
decides is essential for fire prevention. Finally, the lessee must
maintain appropriate fire tools at his headquarters or at appropriate
locations on the lands.

ALL LANDS

Additional stipulations: In conducting its operations, the lessee shall
do all things reasonably necessary to prevent or reduce scarring and
erosion of the land, pollution of the water resources and damage to
ALL LANDS the watershed. The lessee agrees to repair damage to the watershed
or pollution of water resources and take corrective measures to
prevent further damage or pollution as deemed necessary by the
Forest Service.
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ALL LANDS

Additional stipulations: All efforts shall be taken to limit
interference with existing land uses and commitments including:
grazing, timber cutting, special use permits, water developments,
ditch, road, trail, pipeline, telephone line, and fence rights-of-way.
Also, cattle guards should be installed to prevent the passage of
livestock across boundaries.

ALL LANDS

Additional stipulations: Any part of the lands that lie within a
municipal watershed or are deemed valuable for watershed
protection, the lessee shall reseed or restore vegetative cover as
required.

U-8897

ALL LANDS

Same stipulations as described above for leases U-5637
U-8895, and U-8895A and;

ALL LANDS

Additional stipulations: No wells may be drilled at a location that
would result in undue waste of oil shale. Wells may only be drilled
if they do not inter with mining and recovery of oil shale deposits,
or the extraction of shale oil by in situ methods. The drilling or
abandonment of any well on this lease shall be done according to
applicable operating regulations to prevent the infiltration of oil,
gas or water into formations containing oil shale deposits or into
mines or workings being utilized in the extraction of such deposits.
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APPENDIX 1

Master 13 Point Surface Use Plan

1. EXISTING ROADS

A.

The 400 proposed well pad locations and associated access roads have been laid out
conceptually and are shown on the attached topographic map (Figure 1). The proposed
well pad locations were sited to utilize existing roads as much as possible. The siting of
individual well locations and access road routes will be shown on detailed plats and
described in site-specific APDs at the time of APD submittal.

Access Roads — refer to Figure 1 for a conceptual layout of roads, including existing roads
to be upgraded in the Project Area. Specific improvements to existing access roads will be
noted in site-specific APDs and will be designed and constructed in accordance with
National Forest Service (FS) specifications.

Access Roads within a one-mile radius — refer to Figure 1.

All existing roads will be maintained and kept in good repair during all drilling,
completion, and producing operations associated with the proposed oil and gas wells.

2. PLANNED ACCESS ROADS

A

Planned access roads are conceptually shown on Figure 1. Access roads and surface
disturbing activities will conform to standards outlined in the BLM and Forest Service
publication, Surface Operating Standards and Guidelines for Oil and Gas Exploration and
Development, Fourth Edition, 2006 (Gold Book) and/or Forest Service specifications.
These specifications or ROWSs will be attached to the site specific APDs when approved.

Surface disturbance and vehicular traffic will be limited to the approved location and
approved access road and pipeline routes. Any additional area needed will be approved in
advance.

New access roads will be crowned (2 to 3%), ditched, and constructed with a running
surface of 22 feet and a maximum disturbed width of 35 feet. Graveling or capping the
roadbed will be performed as necessary to provide a well constructed, safe road. Prior to
construction or upgrading, the proposed road shall be cleared of any snow and shall be
allowed to dry completely.

The disturbed width needed may be wider than 35 feet to accommodate larger equipment
where deep cuts are required for road construction; intersections or sharp curves occur; or,
as proposed by the operator. Approval will be required from the Forest Supervisor.

Appropriate water control structures will be installed to control erosion.

Unless stated in the site specific APDs, the following specifications will apply:
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e The road grade in the Project Area will be 10% or less, wherever possible. The 10%
grade would only be exceeded in areas where physical terrain or unusual
circumstances require it.

e Turn-out areas will not be constructed unless they were deemed necessary for safety
reasons.

e There will be no major cuts and fills, culverts, or bridges. If it becomes necessary to
install a culvert at some time after approval of the APD, the operator will submit a
Sundry Notice requesting approval of the FS Authorized Officer.

e The access road will be centerline flagged during time of staking.

e There will be no gates, cattle guards, fence cuts, or modifications to existing facilities
without prior consent of the FS.

. Surfacing material may be necessary, depending upon weather conditions.

. The road surface and shoulders will be kept in a safe and usable condition and will be

maintained in accordance with the original construction standards. Best efforts will be
made such that all drainage ditches and culverts will be kept clear and free flowing and
will be maintained according to the original construction standards.

The access road ROW will be kept free of trash during operations.

All traffic will be confined to the approved running surface.

. Road drainage crossings shall be of the typical dry creek drainage crossing type.

Crossings shall be designed so they will not cause siltation or accumulation of debris in
the drainage crossing, nor shall the drainages be blocked by the roadbed.

Erosion of drainage ditches by runoff water shall be prevented by diverting water off at
frequent intervals by means of cutouts.

. Should mud holes develop, the holes shall be filled in and detours around the holes

avoided.

. When snow is removed from the road during the winter months, the snow should be

pushed outside the borrow ditches, and the cutouts kept clear so that snowmelt will be
channeled away from the road.

LOCATION OF EXISTING WELLS WITHIN A ONE MILE RADIUS

Please refer to Figure 1.

LOCATION OF TANK BATTERIES, PRODUCTION FACILITIES, AND
PRODUCTION GATHERING AND SERVICE LINES
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A. At each well location, surface disturbance will be kept to a minimum. Each well pad will
be leveled using cut and fill construction techniques described in detail on the survey plats
included with the APDs.

B. Should drilling result in established commercial production, the following will be installed
for each well:

1. A pump jack equipped with an internal combustion drive engine fueled by produced
natural gas or propane, two 400-barrel crude oil tanks equipped with gas-fired heaters,
and surface production pipelines to convey the crude oil from the pump jack to the
tanks, surface gas gathering lines to transport produced natural gas off-site, a
produced water decant tank set within secondary containment, and well site
instrumentation to measure production and monitor operating conditions. The pump
jack engines will be equipped with high grade mufflers to minimize noise impacts on
adjacent areas.

2. All gas gathering lines will be laid on the surface, except at road crossings where they
will be buried to a depth of 2 feet. Surface pipelines will generally be placed adjacent
to the access roads. Also, a specific description of the proposed gas gathering
pipelines and a map illustrating the proposed route will be submitted with the site-
specific APDs.

3. Pipeline rights-of-way will be requested on the APDs.

4. The area used to contain the proposed production facilities will be built using native
materials. If these materials prove unacceptable, arrangements will be made to acquire
appropriate materials from private sources.

5. A containment dike will be constructed completely around those production facilities
that contain fluids (i.e., production tanks, produced water tanks). This dike will be
constructed of subsoil, be impervious, and hold 150% of the capacity of the largest
tank. The site-specific APDs will address additional capacity if such is needed due to
environmental concerns. The use of topsoil for the construction of dikes will not be
allowed. If a Spill Prevention, Control, and Countermeasure (SPCC) Plan is required
by the Environmental Protection Agency, the containment dike may be expanded with
the Forest Service Authorized Officer’s approval to meet SPCC requirements.

6. All permanent (on site for six months or longer) structures constructed or installed
will be painted a flat, non-reflective, earth tone color to match one of the standard
environmental colors, as determined by the five-state Rocky Mountain Inter-Agency
Committee. All facilities will be painted within six months of installation. Facilities
required to comply with the Occupational Safety and Health Act (OSHA) will be
excluded. The required paint color will be designated by the Authorized Officer.

7. Gas meter runs will be located approximately 100 feet from the wellhead. Where
necessary, the gas line will be anchored down from the wellhead to the meter. Meter
runs will be housed and/or fenced if needed.

8. All site security guidelines identified in Federal regulation 43 CFR 3126.7 will be
adhered to. All off-lease storage, off-lease measurement, or commingling on-lease or
off-lease production will have prior written approval form the BLM/VFO Authorized
Officer.
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C.

9. If different production facilities are required, a Sundry Notice will be submitted.

Berry Petroleum Company will protect all survey monuments, witness corners, reference
monuments and bearing trees in the affected areas against disturbance during construction,
operation, maintenance and termination of the facilities authorized herein. Berry
Petroleum Company will immediately notify the authorized officer in the event that any
corners, monuments or markers are disturbed or are anticipated to be disturbed. If any
monuments, corner or accessories are destroyed, obliterated or damaged during
construction, operation or maintenance, Berry will secure the services of a Registered
Land Surveyor to restore the disturbed monuments, corner or accessories, at the same
location, using surveying procedures found in the Manual of Surveying Instructions for
the Survey of the public Lands of the United States, latest edition. Berry will ensure that
the Registered Land Surveyor properly records the survey and shall send a copy to the
authorized officer.

During drilling and subsequent operations, all equipment and vehicles will be confined to
the access road ROW and any additional areas as specified in the approved Application
for Permit to Drill.

Reclamation of disturbed areas no longer needed for operations will be accomplished by
grading, leveling and seeding, as recommended by the Ashley National Forest.

LOCATION AND TYPE OF WATER SUPPLY

A. Water for the drilling and completion of the proposed oil and gas wells will be hauled by
truck from a variety of existing permitted water sources. The water volume used in
drilling operations is dependent upon the depth of the well and any losses that might occur
during drilling. In general, water will be obtained from the closest available source to
reduce hauling distance and cost. Water sources that will be used by Berry include:

e Berry source wells located in Sec. 23, T5S, R5W or Sec. 24, T5S, R5W (Permit # 43-

11041);

e Duchesne City Culinary Water Dock located in Sec. 1, T4S, R5W;

e East Duchesne Water, Arcadia Feedlot, Sec. 28, T3S, R3W;

e Myton (Moon) Pit, SE/NE Sec. 27, T3S, R2W;,

e Petroglyph Operating Company 08-04 Waterplant, Sec. 8, T5S, R3W;

e Kenneth V. & Barbara U. Richens source well located in Sec. 34, T3S, R2W (Permit # 43-

1723);

Brundage Canyon Field produced water;
Produced water from previous wells in the Ashley NF; or

Leo Foy source well located in Sec. 34, T5S, R5W (Permit # 43-11324).

A water use agreement is also in place with the Ute Indian Tribe.
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6. SOURCE OF CONSTRUCTION MATERIALS

A

B.

C.

All construction materials for well locations and access roads will be borrowed materials
accumulated during the construction of well locations and access roads.

Additional gravel or pit lining material will be obtained from a private source.

The use of materials under BLM jurisdiction will conform to 43 CFR 3610.2-3.

7. METHODS OF HANDLING WASTE MATERIALS

A. Drill cuttings will be contained and buried in the reserve pit or cuttings pit if a closed loop

drilling system is used.

Drilling fluids, including salts and chemicals, will be contained in the reserve pit. Upon
termination of drilling and completion operations, the liquid contents of the reserve pit
will be used at the next drill site or will be removed and disposed of at an approved waste
disposal facility. For wells completed from October 1 through April 30, any hydrocarbons
in the pit shall be removed from May 1 to September 30 in accordance with 43 CFR
3162.7-1.

Unless specified in the site specific APD, the reserve pit will be constructed on the
location and will not be situated within natural drainages where a flood hazard exists, or
surface runoff will destroy or damage the pit walls. The reserve pit will be constructed so
that it will not leak, tear, or allow discharge of liquids.

The reserve pit will be lined with a synthetic reinforced liner a minimum of 12 millimeters
thick, with sufficient bedding used to cover any rocks. The liner will overlap the pit walls
and be covered with dirt and/or rocks to hold it in place. Trash or scrap that could
puncture the liner will not be disposed of in the pit.

Reserve pit leaks are considered an unacceptable and undesirable event and will be orally
reported to the Authorized Officer.

Drain tanks will be installed with a 3” sand or dirt pad underneath a 16 millimeter thick
liner which will extend 12” over the top edges of the pit. There will be room around the
outside walls of the tank for visual inspection. There will be an escape route for animals
from the bottom of the pit to ground level.

All fluids from swabbing new completions or recompletions will be returned into a
production tank or a frac tank.

After first production, produced wastewater will be trucked to one of the following
approved waste water disposal sites: R.N. Industries, Inc. Sec. 4, T2S, R2W, Bluebell,
MC & MC Disposal Sec. 12, T6S, R19E, Vernal; LaPoint Recycle & Storage Sec. 12,
T5S, R19E, LaPoint or Water Disposal Inc. Sec. 32, T1S, R1W, Roosevelt; used in the
operations of the field or, unless prohibited by the Authorized Officer, stored in the
approved reserve pit for a period not to exceed 90 days.

All production fluids will be disposed of at approved disposal sites. Produced water, oil,
and other byproducts will not be applied to roads or well pads for control of dust or weeds.
The indiscriminate dumping of produced fluids on roads, well sites, or other areas will not
be allowed.
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. Any spills of oil, gas, salt water, or other noxious fluids will be immediately cleaned up

and removed to an approved disposal site.

. Self-contained, chemical portable toilets will be provided for human waste disposal.

Upon completion of operations, or as needed, the toilet holding tanks will be pumped and
the contents thereof disposed of in the nearest approved sewage disposal facility.

Garbage, trash, and other waste materials will be collected in portable, self-contained,
fully enclosed trash cages during operations. Accumulated trash will be disposed of at an
authorized sanitary landfill. Trash will not be burned on location.

All debris and other waste materials not contained in the trash cage will be cleaned up and
removed from the location promptly after removal of the completion rig (weather
permitting).

. Any open pits will be fenced during the operations. The fencing will be maintained with

best efforts until such time as the pits are backfilled.

No chemicals subject to reporting under SARA Title Il (hazardous materials) in an
amount equal to or greater than 10,000 pounds will be used, produced, stored, transported,
or disposed of annually in association with the drilling, testing, or completion of wells.
Furthermore, extremely hazardous substances, as defined in 40 CFR 355, in threshold
planning quantities, will not be used, produced, stored, transported, or disposed of in
association with the drilling, testing, or completion of wells within these areas.

8. ANCILLARY FACILITIES

A. Self-contained travel-type trailers may be used on-site during drilling operations.

Standard drilling operation equipment to be on location will include: drilling rig with
associated equipment; living facilities for the company representative, tool pusher, mud
logger, directional driller (in some cases), toilet facilities and trash containers.

. Facilities other than those described in this surface use plan to support drilling operations

will be submitted to the Authorized Officer via a Sundry Notice (form 3160-5) for
approval prior to commencing operations.

. A closed system for drilling wells in the adjacent Brundage Canyon Field on Tribal lands

is taking place at some locations. Where appropriate and permitted by the Forest Service,
this approach may also be utilized on many of the proposed wells.

9. WELLSITE LAYOUT

A. A location layout diagram describing drill pad cross-sections, access road, cuts and fills,

and locations of mud tanks, reserve pit, flare pit, pipe racks, trailer parking, spoil dirt
stockpile(s), and the surface materials stockpile(s) will be included with the site-specific
APDs.

. The Location Layout Diagram will describe rig orientation, parking areas, and access

roads as well as the location of the following:

=  The reserve pit.
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= The stockpiled topsoil. Topsoil shall not be used for facility berms. All brush
removed from the well pad during construction will be stockpiled with the topsoil.

= The flare pit, which will be located downwind from the prevailing wind direction.

= The access road.
C. All reserve pits will be fenced according to the following minimum standards:

e 39-inch net wire shall be used with at least one strand of wire on top of the net wire.
Barbed wire is not necessary if pipe or some type of reinforcement rod is attached to
the top of the entire fence.

e The net wire shall be no more than two inches above the ground. The barbed wire
shall be three inches over the net wire. Total height of the fence shall be at least 42

inches.

e Corner posts shall be cemented and/or braced in such a manner as to keep the fence
tight at all times.

e Standard steel posts shall be used between the corner posts. Distance between any
two posts shall be no greater than 16 feet.

e All wire shall be stretched using a stretching device before it is attached to the corner
posts.

e The reserve pit fencing will be on three sides during drilling operations and on the
fourth side when the rig moves off location. Pits will be fenced and maintained until
cleanup.
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10. PLANS FOR RECLAMATION OF THE SURFACE

The dirt contractor will be provided with approved copies of the Surface Use Plan and
associated Standard Operating Procedures prior to construction and subsequent reclamation
activities over the life of the project.

A. Construction Phase

1.

Prior to the construction of proposed well locations and access roads, the top 12
inches of soil material (if present) will be stripped and stockpiled for future
reclamation efforts. Placement of the topsoil will be noted on the location plat
attached to the site-specific APDs. Topsoil shall be stockpiled separately from subsoil
materials. Topsoil salvaged from the reserve pit shall be stockpiled separately near
the reserve pit for subsequent reclamation of the reserve pit after the end of drilling
and completion operations.

B. Production Phase

1.

Upon well completion, within 30 days the location and surrounding area will be
cleared of all unused tubing, materials, trash, and debris not required for production.

The portion of the well pads not required for production, the reserve pits, and access
road cuts and shoulders will then be backfilled, leveled, and recontoured to mimic the
adjacent terrain.

The reserve pits will be reclaimed within 180 days from the date of well completion,
weather permitting. Once reclamation activities have begun, the activities will be
completed within 30 days. Prior to backfilling the reserve pits, the fence surrounding
the pits and all debris in the pits will be removed. Before any dirt work associated
with reserve pit restoration takes place, the reserve pits shall be as dry as possible.
The pit liners will be folded, torn, and perforated after the pits dry and prior to
backfilling. After the reserve pits have been reclaimed, no depressions in the soil
covering the reserve pit will be allowed. The object is to keep seasonal rainfall and
runoff from seeping into the soil used to cover the reserve pit. Diversion ditches and
water bars will be used to divert runoff as needed.

Upon completion of backfilling, leveling and recontouring, the stockpiled topsoil will
be evenly spread over the portion of the well pads not required for production, the
reserve pits, and access road cuts and shoulders. These temporarily disturbed areas
will then be reseeded. Prior to reseeding, all disturbed areas will be scarified and left
with a rough surface. The Ashley National Forest will be contacted for the required
seed mixture. Seed will be broadcast and the amount of seed mixture per acre will be
doubled. The seeded area will then be “walked” with a dozer to assure coverage of
the seeds.

C. Final Reclamation of Dry Holes and Well Locations at the End of Project Life

For dry holes, final reclamation of well locations and roads will take place within a
reasonable timeframe, weather permitting, after the well is drilled, plugged, and
abandoned. Similarly, at the end of the productive lives of successful wells, the well
locations, access roads, and other disturbed areas will be restored to near their original
condition. Reclamation procedures that will be followed on the Ashley National Forest
include:
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1. At final abandonment, all well casings shall be cut off at the base of the cellar or 3 feet
below final restored ground level, whichever is deeper, and capped with a metal plate
a minimum of 0.25 inches thick. The cap will be welded in place and the well
location and identity will be permanently inscribed on the cap. The cap also will be
constructed with a weep hole.

2. Well locations, associated roads that will no longer be used, and other disturbed areas
will be restored as near as practical to their original condition. All disturbed areas will
be re-contoured to approximate the natural topography.

3. Upon completion of recontouring, stockpiled topsoil will be evenly spread over the
well locations, access roads, and other disturbed areas. These areas will then be
reseeded. Prior to reseeding, all disturbed areas will be scarified and left with a rough
surface. The Ashley National Forest will be contacted for the required seed mixture.
Seed will be broadcast and the amount of seed mixture per acre will be doubled. The
seeded area will then be “walked” with a dozer to assure coverage of the seeds.

4. Any drainages rerouted during the construction activities shall be restored to their
original line of flow, or as near as possible.

11. SURFACE OWNERSHIP

United States Forest Service. Fee ownership in portions of Sections 7, 18, and 18 of Township 6
South, Range 5 West. Surface ownership will be noted on all site-specific APDs.

12. OTHER INFORMATION

A

All lease and/or unit operations will be conducted in such a manner that full compliance is
made with all applicable laws, regulations, Onshore Oil and Gas Orders, the approved
Plan of Operations, and any applicable Notice to Lessees. The operator is fully
responsible for the actions of his subcontractors. A copy of these conditions will be
furnished to the field representative to ensure compliance.

The operator will control noxious weeds along access road use authorizations, pipeline
route authorizations, well sites or other applicable facilities. A list of noxious weeds may
be obtained from the NFS, BLM, or the appropriate County Extension Office. On NFS
administered land, it is required that a Pesticide Use Proposal be submitted and approved
prior to the application of herbicides or other pesticides or possibly hazardous chemicals.

Drilling rigs and/or equipment used during drilling operations on this location will not be
stacked or stored on NFS-administered lands after the conclusion of drilling operations, or
at any other time, without authorization by the NFS. If authorization is obtained, such
storage is only a temporary measure.

Travel is restricted only to approved travel routes.

Unless previously conducted, a Class 11l archaeological survey will be conducted on all
NFS lands that may experience surface disturbance. All personnel will refrain from
collecting artifacts and from disturbing any significant cultural resources in the area. The
operator is responsible for informing all persons in the area who are associated with this
project that they may be subject to prosecution for knowingly disturbing historic or
archaeological sites or for collecting artifacts. All vehicular traffic, personnel movement,
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construction, and restoration activities shall be confined to the areas examined, as
referenced in the archaeological report, and to the existing roadways and/or evaluated
access routes. If historic or archaeological materials are uncovered during construction,
the Operator is to immediately stop work that might further disturb such materials and
contact the Authorized Officer.

Within five working days, the Authorized Officer will inform the operator as to:

= Whether the materials appear eligible for the National Historic Register of Historic
Places;

= The mitigation measures the operator will likely have to undertake before the site can
be used (assuming in-situ preservation is not necessary); and,

= The time frame for the Authorized Officer to complete an expedited review under 36
CFR 800.11 to confirm, through the State Historic Preservation Officer, that the
findings of the Authorized Officer are correct and that the mitigation measures are
appropriate.

If the operator wishes, at any time, to relocate activities to avoid the expense of mitigation
and/or the delays associated with this process, the Authorized Officer and/or the surface
owner will assume responsibility for whatever recordation and stabilization of the exposed
materials may be required. Otherwise, the operator will be responsible for mitigation
costs. The Authorized Officer and/or the surface owner will provide technical and
procedural guidelines for the conduct of mitigation. Upon verification from the
Authorized Officer that required mitigation has been completed, the Operator will then be
allowed to resume construction.

On surface administered by the FS, all surface use will be conducted in accordance with
the STIPULATION FOR LANDS OF THE NATIONAL FOREST SYSTEM UNDER
JURISDICTION OF THE DEPARTMENT OF AGRICULTURE, including:

e If the surface is owned by another entity (FEE OWNER) and the mineral rights are
owned by the BLM, a ROW will be obtained from the other entity.

e Operator’s employees, including subcontractors, will not gather firewood along roads
constructed by the operator.

o All well site locations will have appropriate signs indicating the name of the operator,
the lease serial number, the well name and number, and the survey description of the
well (either footages or the quarter/quarter section; the section, township, and range).

o All new roads constructed by the operator will have appropriate signs. Signs will be
neat and of sound construction. The sign will state that the land is located within the
Ashley National Forest boundary, the name of the Operator, firearms are prohibited,
and only authorized personnel are permitted.
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13. OPERATOR’S REPRESENTATIVE AND CERTIFICATION

A) Representative:

NAME: ' Thomas W, Rand
Utah Asset Manager
ADDRESS: Berry Petroleum Company

950 17" Street, Suite 2400
Denver, CO 80202

PHONE: 303-825-3344
CELLULAR: 720-384-5149
EMAIL: TWR@bry.com

All lease and/or unit operations will be conducted in such a manner that full compliance is made
with all applicable laws, regulations, Onshore Oil and Gas Orders and any applicable Notice to
Lessees,

The operator will be fully responsible for the actions of its subcontractors. A complete copy of the
approved “Applications for Permit to Drill” and the Standard Operating Procedures will be furnished
to the field representative(s) to ensure compliance and shall be on location duting all construction
and drilling operations.

The drilling permit will be valid for a period of one year from the date of approval, ‘After permit
termination, a new application will be filed for approval for any future operations,

B) Certification:

I hereby certify that I, or persons under my direct supervision, have inspected the proposed drill site
and access route; that I am familiar with the conditions which presently exist; that the statements
made in this plan are, to the best of my knowledge and belief; true and correct; and that the work
associated with the operations proposed herein will be performed by Berry Petroleum Company and
its contractors and subcontractors in conformity with this plan and the terms and conditions under
which it is approved. This statement is subject to the provisions of 18 U.8.C. 1001 for the filing of a
false statement,

%A’/ ‘//()J | |~13~0F

Thomas W. Rand Date
Utah Asset Manager
Bertry Petroleum Company




United States
Department of
Agriculture

Forest
Service

January 2012

USDA
]

Appendix B
Reclamation Plan

South Unit Oil and Gas Development
Final Environmental Impact Statement

Duchesne Ranger District, Ashley National Forest
Duchesne County, Utah



The U.S. Department of Agriculture (USDA) prohibits discrimination in all
its programs and activities on the basis of race, color, national origin,
age, disability, and where applicable, sex, marital status, familial status,
parental status, religion, sexual orientation, genetic information, political
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20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD).
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1.0 INTRODUCTION

The following erosion control, revegetation, mitiga, and management measures are
designed to attain successful reclamation of digtirareas associated with the full field
oil and gas exploration and production project lom $outh Unit of the Ashley National
Forest (ANF). These measures are established lmedisturbances associated with this
project and were developed based on:

1) U.S. Department of Agriculture (USDA) Forest Seeviashley National Forest
Land and Resource Management Plan (Forest Ser®8%);1

2) Western Uinta Basin Leasing Final Environmental dotpStatement (FEIS) and
Record of Decision (ROD) (Forest Service 1997);

3) U.S. Department of the Interior (USDI) BLM/Forestrice Surface Operating
Standards and Guidelines for Oil and Gas Explomnatiod Development (Gold
Book) (USDI-USDA 2007);

4) Berry Petroleum’s 2006 Oil and Natural Gas ExploratProject Environmental
Assessment (Forest Service 2006);

5) Berry Petroleum’s Master Development Plan (Appemgix

6) Impacts identified in the Environmental Consequerc®apter (Chapter 3) of this
EIS;

7) Coordination with Forest Service staff; and
8) lIssues identified during the scoping process.

Disturbed areas to be reclaimed include drill pkelss staging areas, access roads, and
pipeline rights-of-way (ROWS). Due to the large gephic area covered by the project
and the lack of site-specific locations of projdatilities at this time, the following
measures are presented in a general, non-specifionen. Final selection and
modifications of these measures would be identifigdhe Forest Service in coordination
with Berry Petroleum Company (the Operator).

This reclamation plan outlines measures that wbalimplemented to effectively reclaim
areas disturbed during the construction phase @fptioposed project. These measures
would be followed unless exceptions are grantedabions are modified by agreement
between the Forest Service and the Operator. Timessures describe how natural gas
development activities should be managed to assomapliance with the resource
management goals and objectives for the general aplicable lease and unit area
stipulations, and resource limitations identifiedrridg interdisciplinary team (IDT)
analyses. Initial monitoring for compliance and cessful implementation of the
mitigation measures would be under the directiorthef Operator. Final approval and
release would be under the direction of the Fd3estice.

Reclamation measures covered in this plan fall tato general categories: interim and
final.

Interim Reclamation: Interim reclamation refers to measures appliedstabilize
disturbed areas and to control runoff and erosionmg periods when application of final
reclamation measures is not feasible or practicabipical interim reclamation measures
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include recontouring of disturbed surfaces not e@ssed with production and the
stabilization of soil by revegetating sites wheszantouring is needed and/or where
periodic disturbance may continue to occur duepiration and maintenance activities.

Final Reclamation: Final reclamation refers to measures that arebé¢o applied
concurrently with completion of drilling and piped installation. Final reclamation of an
area that is not planned for further disturbanadushes recontouring, stabilization of the
soil by revegetation, and restoration of the edesgdunction originally found at the site.

2.0 OBJECTIVES

This plan is designed to meet the following objexsifor reclamation of disturbed areas.

» Minimize disturbance of the existing environment avoidance of sensitive areas
such as riparian corridors, wetlands, and stegpeslo

» Control and minimize surface runoff, erosion, aedisientation through the use of
Best Management Practices (BMPs) for storm wateragament (i.e., diversion and
water treatment structures).

» |solate and/or remove all undesirable materiaks.,(contaminated soils, potentially
hazardous materials, trash).

» Soil stabilization through establishment of a vageé ground cover on disturbed
sites.

» Restoration of the previously disturbed or removettive plant community, or
restoration of an alternative vegetative regimednsultation with and approval of the
Forest Service.

* Implementation of policies to resist the introdantand spread of noxious weeds.

* Annual monitoring and management of reclamatioassiio evaluate, control, and
report on invasive and noxious weeds beginningfitse season of disturbance and
continued on an annual basis until final reclanratgomet.

3.0 PERFORMANCE STANDARDS

The most effective principle for successful redtioraof disturbed sites is to limit the

initial disturbances through the use of planningnstruction control, and adaptive
management. Restoration planning should start éefor-site disturbance begins and
should remain an integral part of the operatioreh phroughout the construction process.
Understanding the existing site conditions, andotidg construction techniques towards
responding to these conditions, is the first stewards implementing an effective

reclamation plan.

The following general reclamation performance séadd are to be used as a guideline to
determine whether a reclamation effort is succéssfd whether the reclamation liability
(i.e., bonds) would be released.
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» There shall be no contaminated materials remaiatngr near the surface. All buried
undesirable materials shall be physically isolatesshg proven methods, for long-term
stabilization, consistent with state and other fableegulations.

» The subsurface shall be properly stabilized, hale$ underground workings (wells,
etc.) properly plugged, and subsurface integrity lang-term stability ensured.

» The final reclaimed area shall be stable and eixhilmne of the following
characteristics:

unnaturally large rills or gullies;

perceptible soil movement, mass wasting, or he#thgwon disturbed slopes;
slope instability adjacent to the reclaimed area; o

drainages showing signs of active down cuttingepasition.

» The overall landscape contour shall be appropgdate useable for the planned post-
reclamation land use.

*» The soil surface must be stable and have adequdtes roughness to reduce runoff
and capture rainfall and snow melt. Additional $tterm measures (such as applying
mulch or mechanical surface roughening) shall leel @is limit surface soil movement.

» Vegetation production and relative species diveiall approximate the surrounding
undisturbed area. The vegetation shall stabilieesite and support the planned post-
disturbance land use, provide for natural plant momty succession and
development, be self-perpetuating, and be free amfions weeds. This shall be
demonstrated by the following:

Successful on-site establishment of desirable eapecies.

Evidence of desirable vegetation reproduction, egitspreading by rhizomatous
species or seed production.

Generally, native species shall be used in allgetation efforts. However, BLM
Manual 1745 (BLM 1992) describes those situatiofen® non-natives may be
substituted.

Integration with the adjacent undisturbed vegetamd compatibility with the
post-disturbance land use.

» The reclaimed landscape shall blend with the visoatposition and characteristics of
the adjacent area and not result in a change ofSttenic Quality Rating of the
existing landscape. Overall location, landform,lescahape, color, or orientation of
major landscape features must be considered antitheeeeeds of the planned post-
disturbance land use.

» The Operator shall conduct routine monitoring dgrigind following reclamation
activities. This is further outlined in subsequsettions of this plan.

3.1 Performance Standards for Each Location _

For each well pad and associated infrastructusiteaspecific reclamation plan would be
prepared, submitted, and approved by the ForesticBebefore operations begin. This
plan should include an assessment of pre-distuebaagetative communities, including
the diversity of species and the percent existimgetative cover in the planned
construction area, as well as BMPs for storm wafeality to prevent erosion and
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sediment runoff from the site. Seed mixtures wddcertified weed-free and appropriate
to the site based on existing native vegetative nsontties. Reclamation monitoring
reports would be prepared by the Operator or d-barty contractor and submitted to the
Forest Service on an annual basis.

With the exception of active work areas, all dised highly erosive or sensitive areas to
be left bare or unprotected for more than one moevihld have at least 50% cover of
protective material in the form of mulch, mattimgy, vegetative growth. All disturbed
areas should have at least a 50% cover of progectaterial within six months after
disturbance.

3.2 Standards Prior to First Full Growing Season

Reclamation actions for completed sites would b@lemented before the first full
growing season following disturbance with the gofteturning the land to a condition
approximate to or more productive than that whixisted before disturbance or to stable
and productive conditions compatible with the sipecific, pre-construction reclamation
plan for the disturbed area. Prior to the first §grbwing season after completion of work
on a site, the Operator would:

» stabilize disturbed site soils for revegetationhwito hindrance to germination and
growth of seed; and

» properly prepare the site by:
* recontouring;

completing soil preparation activities, such asping, straw crimping, and
seedbed preparation;

seeding with approved seedling/seed mixtures usitgspecific methods for
successful revegetation; and

ensuring that weed treatments are compatible et snixtures and plantings.

3.3 Start of First Growing Season

* Monitor germination and plant growth in reclaimeda
»  Work with the Forest Service to detect and conuedds in all areas.
» Use adaptive management to correct establishmengranvth problems.

3.4 End of First Growing Season

= Complete a site-specific vegetation monitoring refar areas being reclaimed.

» Establish photo points of disturbed areas so tbpeatable measurements can be
conducted annually through the five-year monitopegiod.

* Prepare a written, site-specific prescription fddiional actions to be implemented,
including:
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reseeding of areas not attaining reclamation ss¢ces
stabilization of soil;
control and removal of noxious, non-native andiwasive weeds; and

mulching, fertilization, or other practices reconmded to enhance vegetative
growth in the following season.

3.5 End of Second Growing Season

*» The density and abundance of desirable speciesleast three to four seedlings per
linear foot of drill row (if drilled) or transectf(oroadcast).

» Total vegetative cover would be at least 50% ofgsturbance vegetative cover as
measured along the reference transect for estatgislaseline conditions.

3.6 End of Monitoring Period — Determination of
Success

» Total vegetative cover would be at least 70% ofgsturbance vegetative cover as
measured along the reference transect for estatgislaseline conditions.

* Ninety percent of the revegetation, as measuredgathe reference transect for
establishing baseline conditions, consists of ggeancluded in the seed mixture
and/or that occur in the surrounding natural vegetaor is deemed desirable and
acceptable by the Forest Service.

» Erosion condition of the reclaimed areas is eqoadrt better than that measured for
the reference transect for establishing baseliméitions.

4.0 RECLAMATION PLAN

The reclamation process would consist of the foilhgwsteps: pre-disturbance planning;
site preparation; interim reclamation; final rection; and reclamation success
monitoring.

4.1 Pre-disturbance Planning

Pre-disturbance planning minimizes the amount ofareation at a site by reducing land
disturbance. Planning for reclamation prior to ¢angion is critical to successful
reclamation efforts in the future. Reclamation lraes significantly more difficult, more
expensive, and less effective if sufficient topssilnot salvaged, interim reclamation
measures are not completed, and proper care i&ken to construct pads and roads in
locations that minimize reclamation needs.

During selection of drill site, road, pipeline, aadcillary facility locations, the Operator
would avoid the following areas, where practical:
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» Areas with high erosion potential (i.e., ruggedogqaphy, steep slopes, floodplains).

» Areas located in, or near, riparian areas, intéemitor ephemeral stream channels, or
riparian zones.

Prior to disturbance, the Operator would conductsioa inspections with the Forest
Service, an assigned designee of the Forest Sgmicether representative for each
proposed disturbance area to determine the suiitabilproposed facility locations and/or
corridors with regard to the above-listed avoidaaceas. The Operator would submit
relevant site-specific reclamation plans to the eBbrService for approval prior to
initiation of environmental disturbance on site.

Storm Water Pollution Prevention Plans (SWPPPs)ldvdye prepared for all project
activities requiring greater than 1 acre of distumte to ensure that storm water runoff
would not cause surface water pollution. The SWRRRI include provisions for
periodic inspection of storm water pollution pretren devices and practices. A Notice of
Intent would be submitted to the Utah DepartmenEn¥ironmental Quality. Copies of
the SWPPP and subsequent inspection reports walfllddl at the Operator’s local
office.

Heavy equipment contractors would be provided afipbroved copies of the Surface Use
Plan (SUP) and associated Standard Operating Rmedi.e., site-specific reclamation
plans, SWPPPs, Spill Prevention, Control and Coomasure Plans [SPCCPs], etc.)
prior to construction and subsequent reclamatidiviaes over the life of the project
(LOP). To assure surface reclamation would occuhatend of the productive LOP, the
Operator or its successor operator(s) would seaureclamation bond with the Forest
Service. The Operator would also ensure compliamitle relevant components of the
BMPs detailed in Chapter 3 of this EIS includingit Imot limited to, drilling multiple
wells on an individual well pad; centralization pfoduction facilities; closed loop
drilling; and minimizing topsoil removal during dimg activities.

Bonding is required for oil and gas lease operatimnensure that the Operator performs
all obligations of the lease contract, includingugging leasehold wells, surface
reclamation, and cleanup of abandoned operatio8®{{WSDA 2007).

4.2 Site Preparation

4.2.1 Trash and Spills

Trash removal would occur routinely throughoutdielevelopment and operation. Trash
would be picked up by field personnel and dispaseat on-site trash receptacles. These
receptacles would be serviced by a licensed sdstevcontractor.

Spills would be handled in accordance with Operapmcific SPCCPs for the field.
Disposal of trash and spilled materials would bedted in accordance with all applicable
regulations.
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4.2.2 Topsoil and Spoil Handling

Prior to the construction of proposed well pads, tihp 12 inches of soil material in the
construction area would be stripped and stockgddeduture reclamation efforts. Topsoil
would be salvaged and stockpiled from all propodssturbance areas unless the Forest
Service deems that leaving topsoil in place woaldlitate better reclamation. Vegetation
would be salvaged and stockpiled along with thesddgo incorporate native seeds and
organic matter. Spoil would be salvaged and stde#tpseparately from topsoil. Topsoil
and spoil stockpile locations would be clearly wota site maps and in the site-specific
reclamation plan.

For pipelines and access roads constructed onsslopless than 15%, topsoil would be
salvaged from all areas to be disturbed and stzkm windrows within the construction
ROW by sidecasting with a grader. Where pipelina$ access roads are constructed on
slopes steeper than 15%, topsoil would be transgdda more level terrain for storage. All
stockpiles would be located so as not to affeciterg drainages.

Topsoil and spoil stockpiles would be designed taimmze surface area and remain
stable until they are used for reclamation. Stdekplopes would be 5:1 or less. If a
topsoil stockpile is located on or adjacent to gibthat slopes 3:1 or more, runoff would
be diverted around the stockpile via interceptéchdis. Interceptor ditches would be V-
shaped—1 foot deep and 3 feet wide with gently istpgides—and would empty into

native, undisturbed, non-wetland vegetation. Initamid energy dispersing devices (i.e.,
rock aprons) would be placed at each end of trexaaptor ditch. If topsoil piles exceed 3
feet in height or would be stored for 2 years mgler, the Operator would develop a plan
for Forest Service approval that details method$ piocedures to maintain or replace
nutrients and soil microbial viability for reclanmat.

Where access roads and/or pipelines must crosamstbr drainages, construction would
occur when the area is dry, if possible. In workaar that would not be excavated, but
would be driven on (i.e., scalped pipeline corrgl@djacent to pipeline trenches),

vegetation would be cut to ground level, leavingsxg root systems intact. These areas
would not be graded. If standing water or saturageds are present, either wide-

track/balloon-tire construction equipment or typicanstruction equipment operated on
equipment pads would be used. Equipment pads woelldemoved immediately upon

completion of construction.

4.3 Interim Reclamation

Processes involved for successful interim reclamnatinclude surface and seedbed
preparation, revegetation, and erosion management.

Interim reclamation would be deemed successful wherollowing standards are met:
= No contaminated materials occur at or near theasarfand all buried undesirable

materials are removed from the site or encapsulateinpermeable material and
covered with at least 4 feet of spoil (with the semt of the Forest Service).
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» The subsurface is stable. Holes are plugged andndiations of subsidence,
slumping, or significant downward movement of scefaoil materials is visible.

» Surface areas are stable and do not exhibit evedefc
active sheet flow;
actively eroding rills or gullies greater than 2hes wide or deep;
perceptible soil movement or head cutting in drg@#s and
slope instability on or adjacent to the reclaimesba

» Soil surfaces have adequate surface roughnessguoeeunoff and to capture rainfall
and snow melt.

» Reclamation areas exhibit vegetative reproductdther by spreading of rhizomatous
species or seed production, and free of noxiousnamenative/invasive species. Non-
native species may be present only with ForestiG@eapproval.

» Applicable performance standards for relevant tpreods described in Section 3.0
have been achieved.

Interim reclamation would begin in the first falbéptember 15 to freeze-up) or spring
(prior to May 15 and only if fall seeding is noafgble) following completion of required
activities.

Upon well completion, the well locations and sumding areas would be cleared of all
unused tubing, materials, trash, and debris natired, for production within a reasonable
time. Prior to backfilling disturbed areas, theesitvould be as dry as possible, fencing
surrounding the sites would be removed, all delvasild be properly discarded and pit
liners would be folded, torn, and perforated. Thetipn of the well pads not required for
production, the reserve pits, areas around bunesiidace pipeline, roadside ditches, and
portions of the road ROWSs not used as running sasfavould then be backfilled, leveled,
and recontoured to mimic the adjacent terrain. Upompletion of backfilling, leveling,
and recontouring, the stockpiled topsoil would lverdy spread over the site. Prior to
reseeding, all disturbed areas would be scarifiedl laft with a rough surface. Areas
would then be reseeded using an appropriate seddrmi Designated seed mixtures in
the appropriate amounts would be distributed adiosglisturbed areas. The seeded area
would then be “walked” with a dozer to ensure cagerof the seeds. Once begun, interim
reclamation activities would be completed withindys.

4.3.1 Surface and Seedbed Preparation
4311 Backfilling and Grading

Backfilling would occur prior to grading. Areas lbe backfilled include flare pits, reserve
pits, cut slopes, pipeline trenches, borrow ditchesd facility foundations. Pipeline
trenches would be backfilled so that the surfaca isr near the pre-existing grade. Spoil
for backfill would be obtained from fill materiahd spoil stockpiles.

Reclaimed areas would be graded to blend with adjatopography and approximate the
site's original contours. Area-wide drainage wduddrestored so surface runoff flows and
gradients are returned to conditions present poialisturbance. Graded surfaces would be
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suitable for the replacement of a uniform depthtasoil, would promote cohesion
between subsoil and topsoil layers, would reducedwarosion, and would facilitate
moisture capture.

Specialized grading techniques would be applieth@tOperator's discretion and with the
consent of the Forest Service and may include stopeding, bench grading, stair-

stepping, and/or contour furrowing. Dozers, loadexapers, and motor graders are
machinery typically used for backfilling and graglin

4312 Ripping and Disking

Compacted areas such as roads and well pads weulghfred or disked to a depth of
approximately 6 to 8 inches to improve soil aergtiavater infiltration, and root
penetration. Ripped areas would be disked, if reaogsto fill in deep furrows and break
up large clods. Motor graders or tractors equipwél ripping shanks are typically used
for ripping.

4313 Topsoil Replacement

Proper topsoil replacement and seedbed preparateximizes seeding efficiency and
improves reclamation success.

Waterbars and erosion control devices would bealilest on reclaimed areas prior to
topsoil replacement, as necessary, to control ibpsmsion.

All stockpiled topsoil would be redistributed unifoly on reclamation areas. If the
stockpile for a given location contains insuffidigopsoil to meet the required 6-inch
minimum, topsoil would be mixed with suitable spoilimported from another location.
Topsoil is typically replaced using scrapers, dezand/or motorgraders.

Once topsoil is replaced, seeding would occur withiveeks unless the ground is wet or
frozen. In this circumstance, seeding would beslauntil the ground dries or thaws to
the point where soils are suitable for seeding.

The Operator has the discretion to conduct soililifgr tests and/or use fertilizers;
however, fertilizers are not required for the wmlitefforts at final reclamation because
fertilizers generally are not effective in semidaclimates. In addition to fertilizer use, the
Operator has the discretion to use other amendmamh as inoculation with soil
microorganisms, lime, organic matter, etc. Fegilzwould not be used near open water.
If final reclamation success standards are notwimktin a reasonable time period, soil
tests could be implemented to determine other mmeasto ensure successful final
reclamation.

After topsoil replacement, newly topsoiled areasidde disked or harrowed to reduce
soil compaction, to break up soil clods, to improwet and water penetration, and to
provide a friable but firm seedbed. The surface rhayoughened to reduce wind and
water erosion and to promote moisture capturédfsurface is roughened during disking,
other moisture-capture techniques probably arenaoéssary. However, the Operator has
the full discretion to implement techniques suchpasng and gouging to concentrate
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water in pits and gouges. If final reclamation ®ssc standards are not met within a
reasonable time period, the Forest Service may inegimplementation of these
techniques.

4314 Revegetation
43.14.1 Seeding

Reclaimed areas would be seeded using seed mixapmeved by the Forest Service.
These mixtures would be based on the followingedst general conditions within the
area, species adaptations to site conditions, lmssf of the species for rapid site
stabilization, species success in past revegetafionts, seed costs and availability, and
compliance withExecutive Order 13112: Invasive Species. Executive Order 13112

requires federal agencies to identify, prevent, antigate invasive plant species
infestation.

Alternative species and seeding rates may be usethea Operator's discretion, if
warranted by site-specific conditions or seed awdlity, provided that the alternative
species/seeding rates facilitate achieving reclmmatuccess and all modifications are
documented in the site-specific Reclamation Pldre Dperator would determine which
seed mixture to use and which substitute species bwaappropriate to include in the
mixture in consultation with the Forest Service.eT@perator may also elect to use
interseeding techniques. The Forest Service mauinegnterseeding or inoculation
techniques if reclamation is not successful. Theer@pr would have the discretion to
inoculate selected seed mixtures with soil micraargms to facilitate germination and
growth. Seed mixtures must be certified weed-free.

Seeding would be conducted in the fall between &epér 15 and freeze-up. If fall
seeding is not feasible, seeding may occur betwpang thaw and May 15. Seeds would
be planted along contours using a rangeland dyillipped with an agitator and depth
bands to mix seed and ensure proper seeding d&shds would be planted 0.25 to 0.50
inch deep. Fluffy seeds (i.e., winterfat) would l®adcast simultaneously with drilled
seeding. Broadcast seeding may be used, at thetopserdiscretion, for other shrub and
forb species, using either hand or specializeddwast seeders. The Operator may elect to
broadcast seed after applying and crimping 2 tens/af certified weed-free mulch.

Where drill-seeding is not practical due to steépes, rocky surfaces, or wet soil
conditions, seeding rates would be doubled, seedddvbe broadcast, and the area would
be raked or chained to cover seeds.

The Operator may elect to hand plant bare-rootontainerized shrub stock to facilitate
shrub establishment. It is not required for initeitempts at revegetation, but may be
required by the Forest Service at a later dateciamation success is not achieved.

4.3.1.4.2 Mulching

Where mulching is deemed necessary, the reclaimeal \aould be uniformly mulched
(75% minimum cover) with a certified weed-free matigrass, hay, small grain straw,
wood fiber, and/or live muich, at a rate of 2 tawsé. Alternatively, cotton, jute, or
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synthetic netting may be applied. Mulch would benped into the soil, tackified, or
incorporated into the erosion control blanketsr@vent it from blowing or washing away
and from entering waterways. Mulch would protee $oil from wind and water erosion,
raindrop impact, and surface runoff and would hedd seed in place. Mulching may
occur prior to or after broadcast seeding, but ragstr after drill seeding.

On steep slopes where it is unsafe to operate egump at sites where soils have 35% or
more surface rock content, or on notably unstabbéasy hydromulch, biodegradable
erosion control netting, or matting would be firnaltached to the soil surface.

4315 Erosion Control
43.151 Construction and Operation Phase Erosion Control

Erosion control practices have been designed iotwsteuction procedures described in
Chapter 2 of this EIS. Site-specific SWPPPs wouldt alescribe specific sediment and
erosion control measures. The Operator would albera to the following erosion control
measures during construction and operation.

Culverts, road ditches, and road design would bed us accordance with industry

standard engineering practices to minimize eroalong active roads. Culverts would be
sized to pass expected flows without causing enogimve, below, or around the culvert.
Culvert entrances and exits would be protected ettérgy dissipaters such as riprap or
rock aprons, as necessary. Road ditches wouldzed $b collect runoff from roads and

surrounding areas; energy dissipating structureb as straw bales anchored with rebar
would be used to prevent ditch erosion. Water @isggd from culverts, roadside ditches,
and turnouts would be directed either into undiztdrvegetation or natural drainages.

Interceptor ditches would be installed above atl glapes of 3:1 or greater. Interceptor
ditches would be V-shaped—1 foot deep and 3 fedéwiith gently sloping sides—and
would empty onto native, undisturbed vegetationeatively, energy-dispersing devices
(i.e., rock aprons) would be placed at the endnhefihterceptor ditch. Sediment control
devices would be placed at the base of all filpe®and stockpiles.

Where road or pipeline construction occurs on "ogfe3:1 or more, temporary sediment
barriers such as silt fences and/or staked weedshtaw bales would be installed along
contour below the road/pipeline corridor. Silt feacor other sediment filtering devices
would also be installed wherever road and pipetdimestruction occurs within 100 feet of
a drainage or wetland. Temporary sediment barmerald remain in place until the
surfaces are stable and final reclamation is obthiSediment filtering devices would be
cleaned and maintained in functional condition tigiwout the LOP.

Trench plugs would be used during pipeline consitvacat non-flumed drainage
crossings to prevent diversion of flows into uplgdtions of pipeline trenches. In-stream
protection devices (i.e., drop structures) also imayised to prevent erosion in drainages
crossed by pipelines. In drainages, clean gravelldvbe used for the upper 1 foot of
backfill in pipeline trenches. Application of riggdo channel banks would be limited to
areas where flow conditions prevent stabilizatign/egetation. Riprap installation would
comply with the U.S. Army Corps of Engineers Sett#04 permitting requirements.
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Pipeline trenches would be dewatered when necessaryno construction-related
sediment-laden water flows into drainage channels.

Where roads and pipelines cross a waterbody (uetlands or drainages), topsoil and
spoil would be placed at least 10 feet from theeedfthe waterbody, and sediment
control structures would be placed between thedtitipgoil and the waterbody. Dirt, rock,
and brush riprap would not be used to stabilizeR@&Vs at waterbody crossings.

43.1.52 Reclamation Phase Erosion Control

All reclaimed surfaces would be left rough and vdol mulched if recommended by the
Forest Service. Erosion and sediment control sirastwould be installed on reclaimed
areas wherever slope gradients exceed 3:1 and wheretoring demonstrates that
erosion control structures are needed.

Runoff from reclaimed areas where slopes exceedavB8uld be controlled using standard
structures including, but not limited to, water fasilt fences, geotextile fabric, and
energy dissipaters. Water bars would be installecadcordance with standard BLM
specifications and would drain into undisturbedetagon. Water bars generally would be
12 to 18 inches in height with a 2% grade. Wates bauld be installed after ripping and
prior to topsoil placement. Silt fences would baceld downhill from reclaimed areas
where erosion may impact a waterbody and would bstalled according to

manufacturer's instructions. Energy dissipaters lavobe used wherever water is
channelized to slow flows.

All runoff and erosion control structures would bespected and maintained by the
Operator throughout the LOP. Inspections would octer runoff events. Sites and
sources of soil movement would be addressed irmalyi manner. Inspection reports
would be made available to the Forest Service upquest.

4.3.1.6 Weed Control

The Operator would be responsible for noxious, native, and invasive weed control
from all project activities for the LOP. If use bérbicides is deemed necessary by the
Operator or the Forest Service, a Pesticide UsmiPamould need to be submitted to the
Forest Service for approval. All herbicides woukl ised only in the season or growth
stage during which they are most effective. Hedasiwould be applied only by certified
personnel using approved precautions and applit@iocedures in compliance with all
applicable federal, state, and local regulatiorsrbi¢ides would not be used within 100
feet of open water or during extremely windy coiahis. Aerial application of herbicides
would be prohibited within 0.25 mile of known spaEcstatus plant species locations (i.e.,
federally listed or BLM-sensitive species) and hapglication of herbicides would not
occur within 500 feet of such occurrences. Cedifieeed-free seed mixtures and mulches
would be used, thereby minimizing the potentialrfokious weed introduction.

4.4 Final Reclamation

Final reclamation would be conducted on all distdrlareas no longer required for field
operations (i.e., completed portions of well pawsd outslopes, pipeline corridors), as

B-12



QWO ~NOOOUITEWNE

[ —

12
13

14
15
16
17
18
19

20
21
22
23

24
25
26
27
28

29
30

31
32

33
34

35
36

37

38

Appendix B — Reclamation Plan South Unit Oil and Gas Development Project

well as pads and roads for non-producing wells @mgbads for wells that have reached
the end of their productive life (including facyitemoval and complete well pad/access
road reclamation). Final reclamation of disturbedaa is not necessarily a separate
process from interim reclamation. All interim reciation would be considered final
unless monitoring shows that additional measuresracessary. The Operator would
completely reclaim all portions of well pads notjueed for operations, access road out-
slopes, and pipeline corridors in the fall or sgrimmediately following construction or
dry hole abandonment. Reserve pits, if approvedjldvbe completely reclaimed in the
first spring or fall after draining. If reclamatianvolves facility removal, regrading and
reseeding would occur in the first fall or sprimdidwing facility removal.

4.4.1 Facility Removal

When the Operator determines that a well or otheitity is no longer needed, the facility
would be removed and the area would be permanestlgimed.

Unless specifically authorized, all gas and watellswvould be abandoned according to
BLM and Utah Division of Oil, Gas and Mining regtitmns. Aboveground well pads,
pipelines, and water disposal facilities, includimgldings, tanks, flare pits, reserve pits,
evaporation pits, and associated hardware, wouldidreantled, removed, and salvaged,
re-used, or disposed of at approved sites. Undengrpipelines would be purged of gas
or liquid, plugged, and abandoned in place.

Liquid or solid wastes remaining at well locatiomsuld be tested and properly disposed
of according to state and federal regulations. Resand evaporation pit liners would be
disposed of at state-approved sites. Concrete &iiors, pads, or footings would be
broken up and removed.

Road reclamation would include the removal of beglgculverts, cattleguards, sediment
control structures, and signs. Drainage-crossidgssopes would be reduced to no more
than 4.1 grades to reduce bank erosion and prostatde sideslopes. Barriers would be
used to discourage travel on the reclaimed roadspgrelines until final reclamation is
deemed successful.

Upon completion of facility removal activities, tl@perator would initiate the interim

reclamation measures described in Section 4.3.| Fedamation would be deemed

successful when all of the performance standardsudsed in Section 3.0 have been
achieved.

4.5 Reclamation Success Monitoring

The purpose of this monitoring guidance sectionvis-fold: 1) to document the condition
of reclaimed areas relative to the revegetatiorcesg criteria; and 2) to provide an
expeditious means for monitoring all reclamatidesto document reclamation progress.

4.5.1 Monitoring Responsibilities

The Operator would be responsible for the following
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* monitoring;

» determining if reclamation success standards haeae net;

» developing and implementing remedial actions ifcess standards are not being met;
» reporting monitoring results to the Forest Seranaually; and

* requesting concurrence from the Forest Servicedbhetess standards have been met
and monitoring is no longer required.

The Forest Service would be responsible for theviohg:

* reviewing annual monitoring reports;

» providing or denying concurrence with the reclamatassessments as to whether
success standards have been met;

» providing rationale for concurrence determinaticarsd

» providing input on remedial actions to facilitateeclamation success (i.e.,
implementing soil testing, soil amendments, irrigat etc.).

The Operator would submit annual reclamation evaloaeports to the Forest Service by
December 31 of each year and the Forest Servicddwoamplete its concurrence

responsibilities by March 31 of the following yedrthis would enable the Operator to
make necessary adjustments prior to the next Belason (summer) and reclamation
season (autumn).

4.5.2 Monitoring Approach

Monitoring of disturbed areas would include quaiktea and quantitative approaches to
assess reclamation success. These approaches weoilide monitoring growth of
vegetative cover using photographic evidence, &iyetsampling, and documentation of
interim and final reclamation on an annual basis.

4521 Qualitative Approach

Monitoring would be largely qualitative becauseiteasonably accurate to document the
condition of a site in the field with appropriatetes and representative photographs. The
approach designed herein is to allow reclamatiospeostors a tool for evaluating
reclamation status throughout the development duanshort period in the growing
season, which would enable the Operator to obt#@td-fvide and site-specific
information on reclamation status. This record wobke used to make a variety of
informed decisions on actions necessary to obteld-vide and site-specific reclamation
success, including simple remedial actions sucfease installations. The record would
be key to tracking reclamation progress and imitgappropriate remedial activities for
the LOP.

4522 Quantitative Approach

The qualitative evaluation may be supported by tjtsive sampling such as the use of
guadrats or transects to estimate vegetative cdyeantitative or statistical sampling
would only be conducted if it is deemed appropriatehe Operator or the Forest Service,
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or to settle disagreements in the interpretatiothefqualitative evaluation. Quantitative
vegetation assessments should be performed by\arommental professional with the
skills to initiate and interpret an assessmentraaditoring program.

4.5.3 Monitoring Interim Reclamation

Interim reclamation would be monitored annually afiér large rain storms or snow melt
runoff events. In order to limit variability in mdaaring reports based on seasonal
variations in vegetative cover, inspectors shottienapt to complete annual monitoring at
approximately the same time each season.

Interim reclamation monitoring would include visuragpection for undesirable materials,
soil stability assessments, the effectiveness osien control practices, the status of
vegetation establishment (including a species #stl a determination of relative
abundance), and observations of undesirable pfaeties. Monitoring results would be
documented and color photographs accurately dagithie reclamation status would be
taken.

4.5.4 Monitoring Final Reclamation

Final reclamation would be considered complete wlain standards for interim
reclamation have been achieved. Guidelines destnb8ection 4.5.3 would be followed.
The Operator would request determination of suceesssrelease from monitoring once
success criteria are met. No additional monitovuagld be necessary.
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1.0 INTRODUCTION

This Air Quality Technical Support Document (AQTSD) was prepared to summarize and
provide a detailed description of analyses performed to quantify potential air quality
impacts from the proposed Ashley National Forest South Unit Master Development Plan
(the Project). The methodologies utilized in the analysis were originally defined in an air
quality impact assessment protocol (Protocol) (ENVIRON, 2008) with input from the lead
agency, U.S. Forest Service (USFS) and other air quality stakeholders. The AQTSD
discusses those methodologies as necessary and summarizes the findings of the air
emissions inventories and subsequent dispersion modeling analyses.

The Project's location in northeastern Utah required the examination of Project and
cumulative source impacts in southwest Wyoming, western Colorado, and most of Utah
(Figure 1). The analysis area includes the area surrounding the proposed Project Area and
all or a portion of the Maroon Bells-Snowmass, West Elk, High Uinta, Holy Cross,
Raggeds, Hunter Frying Pan, and Flat Tops Wilderness Areas; the Dinosaur and Colorado
National Monuments; the Bryce Canyon, Capitol Reef, Canyonlands, Arches, and Black
Canyon of the Gunnison National Parks as well as the Flaming Gorge National Recreation
Area and the Brown Park National Wildlife Refuge.

Impacts analyzed include those on air quality and air quality related values (AQRVS)
resulting from air emissions from: 1) Project sources within the Project Area, 2) non-
Project state-permitted and reasonably foreseeable future action (RFFA) sources within
the modeling domain, and 3) non-Project reasonably foreseeable development (RFD)
sources within the modeling domain. The Project source emissions inventory was
performed in accordance with the Protocol. Non-Project sources were originally
inventoried as part of the Rawlins and Pinedale Resource Management Plan (RMP)
revisions, the Atlantic Rim Natural Gas Development Project EIS air quality analysis,
Moxa Arch Infill Development Project, the Hiawatha Regional Energy Development Plan
Environmental Impact Statement, and the Pinedale Supplemental Environmental Impact
Statement. Additional data from Wyoming, Colorado, and Utah air agencies were
obtained for the non-Project sources.

The remainder of this Section describes the Project in further detail, provides a description
of the alternatives proposed and evaluated, and presents a list of tasks performed for the
study. Section 2.0 presents an overview of the emissions inventories. Descriptions of the
near-field air quality impact assessment methodology and impacts are provided in Section
3.0, and Section 4.0 describes the CALPUFF analyses performed for assessment of far-
field Project direct and cumulative impacts.
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Figure 1. Ashley National Forest South Unit Project Area.
Project Location and Class | Areas within 300 km of the Project are shown.

1.1 PROJECT DESCRIPTION

Berry Petroleum Company (Berry or the Company) is proposing to drill up to 400 oil and
gas wells on federal mineral leases the Company holds within the South Unit of the
Ashley National Forest in Duchesne County, Utah. The purpose of the project is to
explore for economically recoverable deposits of crude oil and/or natural gas and to
produce those resources for delivery to market. The proposed Project Area is defined as
Berry’s current lease holdings within the South Unit of the Ashley National Forest, which
cover an area of roughly 40.5 square miles (25,900 acres). This Project Area begins
approximately 11 miles south of the town of Duchesne, Utah. The Project Area location
and all Class | areas within a 300 km radius are shown in Figure 1.

All of the proposed wells would be drilled on existing federal mineral leases held by
Berry. In general, in the northern portion of the Project Area, where economic quantities
of oil and gas are more likely to be present, wells would be drilled on approximately 40-
acre spacing. In the southern portion of the Project Area, the potential for occurrence of
economic quantities of oil and gas is generally believed to be lower and a more
exploratory spacing of approximately 160-acres is envisioned. The actual spacing and
geographic distribution of wells over the life of the project would be based on actual

C-2



30

31
32
33
34
35
36

37
38
39

Appendix C — Air Quality Technical Support Document South Unit Oil and Gas Development Project

discoveries of economic quantities of oil and gas resources. Berry expects to drill all of
the proposed wells from 2009 through 2028 or 2029. It is possible that the Company could
drill fewer than 400 wells because of geologic and market uncertainties. This plan is
conceptual in nature and provides a maximum development scenario, assuming oil and
gas is found in economic quantities throughout the Project Area.

Berry estimates that approximately 2.5 acres of surface terrain would be disturbed to
create each well pad. The amount of surface disturbance at each well pad would vary on a
site-by-site basis depending on topography. The proposed oil and gas wells would be
drilled to an average depth of about 6,000 feet. The typical oil and gas well would require
about 7 days to drill, 14 days to complete, with an additional 7 days or so for production
equipment installation and well start up (about 28 days from spud to production). A
typical well location could consist of one or two wellheads, a pump jack(s), and two 400-
barrel capacity above ground crude oil tanks per well. The pump jacks would be driven by
natural gas or propane-fired internal combustion engines equipped with high-quality
noise-reducing mufflers. Crude oil would be hauled away by truck. On average, Berry
estimates 1 truck trip would be required every 8 days per well to haul crude oil offsite to
market. Gathered natural gas would be dehydrated and compressed at up to 4 new
compressor stations within or adjacent to the Project Area.

Approximately 100 miles of new access roads and 21 miles of upgraded existing roads
would be constructed to reach the proposed well pad sites. These roads would utilize a
construction right-of-way (ROW) 35 feet wide during construction. After construction is
complete and gas gathering lines are installed, approximately 13 feet would be
rehabilitated leaving a 22-foot road surface. The Project would include approximately 130
miles of gas gathering pipelines. Low pressure lines would be poly pipe installed on the
surface. High pressure lines would be made of steel and buried. Gas gathering pipelines
would parallel access roads in the vast majority of cases and add virtually no additional
surface disturbance as they would utilize the 35-foot road ROW. In some locations,
surface pipelines would drop off of ridgelines to the valleys below. In total, approximately
130 miles of gas gathering pipelines would be required for this project.

1.2 STUDY TASKS

Modeling analyses were performed to quantify near-field pollutant concentrations within
and nearby the Project Area from project-related emissions sources and were carried out
such that maximum near-field impacts were estimated. Impacts from both construction
and production activities were calculated. Emissions calculations for the Project and for
other sources in the region are described in Section 2.0. Near-field impacts are described
in detail in Section 3.0.

Direct project and far-field modeling analyses were performed to evaluate separately the
expected impacts to air quality and air quality related values. Far-field impacts are
described in greater detail in Section4.0.
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The following tasks were performed for air quality and AQRVs impact assessment:

= Project Air Emissions Inventory. Development of an air pollutant emissions inventory
for the Project.
= Regional Air Emissions Inventory. Development of an air pollutant emissions
inventory for other regional sources not represented by background air quality
measurements, including state-permitted sources, RFFA, and RFD.
= Project Near-Field Analysis. Assessment of near-field air quality concentration
impacts resulting from activities proposed within and near the Project Area.
= Far-Field Direct Project Impact Analysis.
Quantitative assessment of far-field air quality concentration and AQRV impacts
resulting from proposed Project activities.
Qualitative assessment of far-field ozone and greenhouse gas concentration
impacts resulting from proposed Project activities.
= Far-Field Cumulative Impact Analysis.
Quantitative assessment of far-field air quality concentration and AQRV impacts
resulting from activities proposed within the Project Area combined with other
regional sources inventoried under second item above.

2.0 EMISSIONS INVENTORY
21 PROJECT EMISSIONS

The Project includes the development of up to 400 oil and natural gas wells. Wells will be
developed on single well pads. Criteria pollutant and hazardous air pollutant (HAP)
emissions were inventoried for construction activities, production activities, and ancillary
facilities. Criteria pollutants included nitrogen oxides (NOy), carbon monoxide (CO),
sulfur dioxide (SO,), volatile organic compounds (VOCs), particulate matter less than 10
microns in diameter (PMyg), and particulate matter less than 2.5 microns in diameter
(PM25). HAPs consisted of n-hexane, benzene, toluene, ethylbenzene, and xylene
(BTEX), and formaldehyde. Greenhouse gases were inventoried, but impacts due to these
gases were not assessed in the near-field or far-field modeling. The inventory was
developed using manufacturer's emissions data, the Environmental Protection Agency's
(EPA's) AP-42 (EPA 1995) and NONROAD model (EPA 2004), Gas Research Institute
(GRI) emission factors, UDEQ DAQ, CDPHE, and WDEQ Guidance, and other accepted
engineering methods.

2.1.1 Construction Emissions

Construction activities are a source of criteria pollutants. Emissions would occur from
well pad and resource road construction and traffic, drilling and associated traffic,
completion/testing and associated traffic, pipeline installation and associated traffic, and
wind erosion during construction activities. If all 400 natural gas wells are determined to
be feasible, as many as 20 new wells could be drilled each year, assuming an even pace of
development.
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Well pad and resource road emissions would include fugitive PMjy and PM; s emissions
from 1) construction activities and 2) traffic to and from the construction site. Other
criteria pollutant emissions would occur from diesel combustion in haul trucks and heavy
construction equipment. On resource roads, water would be used for fugitive dust control,
affecting a control efficiency of 50%.

After the pad is prepared, drilling would begin. Emissions would include fugitives from
unpaved road travel to and from the drilling site and emissions from diesel drilling
engines. Emissions from well completion and testing would include fugitive PMy, and
PM,5 emissions from traffic and emissions from diesel haul truck tailpipes. Also, wind
erosion emissions from disturbed areas would occur. The Operators do not expect to
perform flaring.

Pollutant emissions would also occur from pipeline installation activities, including
general construction activities, travel to and from the pipeline construction site, and diesel
combustion from on-site construction equipment. Fugitive dust (PMjy; and PM;s)
emissions would occur during well pad, road, and pipeline construction due to wind
erosion on disturbed areas.

A summary of single-well construction emissions is shown in Table 1. Construction
emission calculations are provided in detail, showing all emission factors, input
parameters, and assumptions, in Appendix A (Project Emissions Inventory).

2.1.2 Production Emissions

Field production equipment and operations would be a source of criteria pollutants and
HAPs including BTEX, n-hexane, and formaldehyde. Pollutant emission sources during
field production would include:

= combustion engine emissions and dust from road travel to and from well sites;
= diesel combustion emissions from haul trucks;

= combustion emissions from well site heaters;

= fugitive HAP/VOC emissions from well site equipment leaks;

= condensate storage tank flashing;

= glycol dehydrator still vent flashing;

= wind erosion from well pad disturbed areas;

= tank working/breathing losses and loadout;

= emissions from central compressors; and

= artificial lift engines.

C-5



1

South Unit Oil and Gas Development Project

Appendix C — Air Quality Technical Support Document

Table 1. Single-Well Construction Emissions Summary (Tons/Year-well).
Category NOx SO2 CO VOC PM10 PM2.5 [PM_filt PM_cond PMC PMF EC SOA CO2 CH4
Pad Construction 0.2079 0.0001 0.0775 0.0185 0.0113 0.0109 0.0040 0.0069 0.0003 0.0000 0.0040 0.0069 12.81 0.00
Well/Pipe Const FugDust 0.0000 0.0000 0.0000 0.0000 0.0271 0.0149 0.0000 0.0000 0.0122 0.0149 0.0000 0.0000
Pad Construction Traffic 0.0007 0.0001 0.0033 0.0006 0.0433 0.0045 0.0001 0.0001 0.0388 0.0043 0.0001 0.0001
\Wind Erosion 0.0000 0.0000 0.0000 0.0000 0.0449 0.0000 0.0000 0.0000 0.0449 0.0000 0.0000 0.0000
Pipeline Construction 0.0018 0.0000 0.0011 0.0003 0.0002 0.0002 0.0001 0.0001 0.0000 0.0000 0.0001 0.0001 0.15
Drilling 1.2968 0.0155 0.1387 0.0189 0.0241 0.0233 0.0086 0.0147 0.0007 0.0000 0.0086 0.0147 107.45 0.07
Drilling Road Traffic 0.0147 0.0011 0.0543 0.0115 0.7948 0.0829 0.0014 0.0024 0.7119 0.0791 0.0014 0.0024
Completion 0.0846 0.0001 0.0178 0.0037 0.0038 0.0037 0.0014 0.0023 0.0001 0.0000 0.0014 0.0023 10.42 0.00
Completion Road Traffic 0.0118 0.0008 0.0400 0.0092 0.6113 0.0639 0.0012 0.0021 0.5474 0.0606 0.0012 0.0021
Install Prod Eq. Traffic 0.0022 0.0002 0.0084 0.0018 0.1222 0.0127 0.0002 0.0004 0.1095 0.0122 0.0002 0.0004
Total Construction 1.6205] 0.0178 0.3411 0.0644 1.6829 0.2171 0.0170 0.0291 1.4658 0.1710 0.0170 0.0291 130.8 0.1
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Fugitive PM1o and PM, 5 emissions would occur from road travel and wind erosion from
well pad disturbances. A control efficiency of 50% was assumed for watering. Criteria
pollutant emissions would occur from diesel combustion in haul trucks traveling in the
field during production.

Heaters required at each well site include an indirect heater, a dehydrator reboiler heater,
and a separator heater. Heater emissions for all pollutants were calculated using AP-42
emission factors and methods.

HAPs and VOC emissions would occur from fugitive equipment leaks (i.e., valves,
flanges, connections, pump seals, and opened lines). Condensate storage tank flashing
emissions also would include VOC/HAP emissions. Emissions from dehydration sources
were provided by the Operators. Total production emissions of criteria pollutants and
HAPs occurring from a single well are presented in Table 2. Production emission
calculations are provided in detail in Appendix A, showing all emission factors, input
parameters, and assumptions.
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1 Table?2.

Single-Well Production Emissions Summary (Tons/Year-well).

Category NOXx S0O2 CO VOC PM10 PM2.5 |PM_filt PM_cond PMC PMF EC SOA HCHO Benzene | Toluene Elhyl-Benzene_I Xylene | n-Hexane CO2 CH4
[Tank W/B Losses 0.0000 0.0000 0.0000 0.7308 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0033] 0.0521 0.0046 0.0308 0.0130 0.0001 0.0004
Heaters 0.1072 0.0000 0.0901 0.0059 0.0081 0.0081 0.0020 0.0061 0.0000 0.0000 0.0020 0.0061 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 128.6670 0.0025
Artificial Lift Engines 1.1047 0.0001 0.8285 0.3264 0.0177] 0.0177 0.0087 0.0090] 0.0000 0.0000 0.0087 0.0090 0.0187, 0.0014 0.0005 0.0000 0.0002 0.0000 100.2144 0.2095
Flashing 0.0000 0.0000 0.0000 5.8203 0.0000| 0.0000 0.0000 0.0000]| 0.0000 0.0000 0.0000 0.0000 0.0000 0.0265| 0.4150 0.0367, 0.2451 0.1039 0.0006 0.0029]
Fugitives 0.0000 0.0000 0.0000 0.7248 0.0000] 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0000 0.0007 0.0016 0.0004 0.0008 0.0022 0.0090 1.8070
Production Traffic 0.0128 0.0020 0.0986 0.0101 1.0716 0.1093 0.0009 0.0015 0.9624] 0.1069 0.0009 0.0015
[Tank Loadout 0.0000 0.0000 0.0000 0.1274 0.0000!| 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0091 0.0008 0,005_4 0.0023 (llm 0.0001
2 [Total Production 1.22 0.00 1.02| 7.75 1.10 0.14 0.01 0.0ﬂ 0.96 0.11 0.01 0.02 0.02] 0.03] 0.48 0.04] 0.28 0.12] 228.89 2.02]
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2.1.3 Determination of Modeled Year

In order to provide a conservative estimate of peak emissions from the Project, we
determined the year during the life of the Project during which maximum emissions may
be expected. This is the scenario for which the CALPUFF impact assessment was
performed. The life of the Project is 20 years, and we assume that the wells are
constructed at an even pace of 20 wells per year. Therefore, construction emissions for
each year of the project are based on the construction of 20 wells. Production emissions
for the Project will increase each year, with the final year (year 20) of the Project having
the largest production emissions. In order to ensure that emissions are at a maximum
during the modeled year, it is assumed that all four compressor stations are completed and
operational during this year.

2.1.4 Total Field Emissions

Annual emissions in the Project Area are shown in Table 3. Emissions assume
construction and production occurring simultaneously in the field and include one year of
maximum construction emissions plus one year of production at maximum emission rates.

Construction emissions were based on well construction, drilling, drilling traffic,
completion traffic, and completion flaring. Well construction emissions were based on the
number of wells constructed per year. Drilling, drilling traffic, and completion traffic were
based on the number of wells developed per year. No completion venting or flaring
operations were assumed to occur at any of the wells under construction. Production
emissions were calculated based on the total number of producing wells in the field. Total
producing wells were equal to the difference in number of wells proposed and the number
of wells constructed per year.

Table 3.  Estimated Ashley Project Maximum Annual In-field Emissions Summary -
Construction and Production.

Annual Development Rate Total Emissions

Total Producing Wells Pollutant

per year (tpy)
20 380 PMy, 453
PM, 5 58.3

NO, 611

SO, 1.18

(6{0)] 512

VOCs 3212

HCHO 22.3

Benzene 17.1

Toluene 185

Ethyl-Benzene 16.3

Xylene 108

n-Hexane 53.4

CO, 118,504

CH, 1,134
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2.1.4.1 Greenhouse Gas Emissions

Project greenhouse gas emissions were quantified in terms of CO, equivalents. At the
request of the U.S. Forest Service, direct CH; and CO, emissions from well pad
construction and production sources and central compressor stations were quantified
following the methods in the Hells Gulch/Hightower EA (Buys and Associates, 2008). In
addition, guidance from API (2004) was used. Estimates of fugitive emissions from
equipment leaks were made. Emissions of N,O were assumed to be small in comparison
with CH, and CO, emissions (API, 2004). Details of the calculations are provided in
Appendix A. The total annual project-only CO, equivalent emissions for the Ashley
Project’s peak emissions year are compared to state and U.S. national annual CO,
equivalent emissions in Table 4. Table 4 shows that the Ashley Project comprises a small
percentage of the total Utah, Colorado, Wyoming, and U.S. greenhouse gas budgets.

Table 4.  Greenhouse Gas Emission Comparison.

CO; Equivalents

(metric tons/year) Ashley %
Ashley Project* 1.06E+05 100%
United States (2006) 7.08E+09 0.001%
Utah (2005) 6.88E+07 0.154%
Colorado (2005) 1.18E+08 0.090%
Wyoming (2005) 5.60E+.07 0.189%

1Year of Maximum emissions

2.2 REGIONAL EMISSION INVENTORY

An emissions inventory of industrial sources within the Project Area cumulative modeling
domain was prepared for use in the cumulative air quality analysis. The modeling domain
included portions of Wyoming, Colorado, and Utah (see Figure 1). Industrial sources and
oil and gas wells permitted within a defined time frame (January 1, 2001 through
December 31, 2007) through state air quality regulatory agencies and state oil and gas
permitting agencies were first researched. The subset of these sources which had begun
operation as of the inventory end-date was classified as state permitted sources, and those
not yet in operation were classified as RFFA. Also included in the regional inventory were
industrial sources proposed under NEPA in the states of Wyoming, Utah, and Colorado.
The developed portions of these projects were assumed to be either included in monitored
ambient background or included in the state-permitted source inventory. The undeveloped
portions of projects proposed under NEPA were classified as RFD. RFD was defined as 1)
the NEPA-authorized but not yet developed portions of Wyoming and Colorado NEPA
projects, and 2) not yet authorized NEPA projects for which air quality analyses were in
progress and for which emissions had been quantified (Table 5).

Future tar sand and oil shale development is expected in the study area (BLM, 2008a), but
had not been quantified in sufficient detail to allow for a quantitative evaluation of future
year emissions at the time of writing of this AQTSD.
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The regional inventory, including methodologies used to compile the regional source
emissions, is provided in Appendix B and includes a description of the data collected, the
period of record for the data collected, inclusion and exclusion criteria, stack parameter
data, and the state-specific methodologies required due to differences in the format and
completeness of data obtained from each state.

Table 5.  Potential RFD in the Ashley Study Area.

Hiawatha HREDP Atlantic Rim Hickey Table Mountain Moxa Arch
Roan Plateau Continental Divide Uinta Basin Desolation Flats
Vernal Field Office Creston-Blue Gap South Baggs Dripping Rock
Black Butte Coal Pit Copper Ridge Figure 4 Gap EA EGL Resources Qil

Shale EA
Spaulding Peak Gant Gulch GAP EA  Orchard Unit GAP EA  Grass Mesa GAP
EA
Castle Springs GAP Wheeler to Webster Rulison GAP EA Pete and Bill Creek
EA GAP EA GAP EA
Alkali Creek

Compressor Station

3.0 NEAR-FIELD MODELING ANALYSES
3.1 MODELING METHODOLOGY

A near-field ambient air quality impact analysis was performed to quantify the maximum
criteria pollutant (PMjyo, PM,s, CO, NO,, SO,) and HAPs (BTEX, n-hexane, and
formaldehyde) impacts that could occur within and near the Ashley Project area. These
impacts would result from emissions associated with Project construction and production
activities, and are compared to applicable ambient air quality standards and significance
thresholds. Emissions of each pollutant analyzed were examined to determine 1) the
maximum emissions phase during well/field development and 2) the maximum emissions
phase during production, and these scenarios were modeled to determine maximum near-
field project impacts.

The current EPA guideline air quality models for near-source air quality and far-field air
quality and AQRYV impact assessments are the AERMOD Gaussian Plume and CALPUFF
puff models, respectively (EPA, 2003c; 2005). The Utah Department of Environmental
Quality (UDEQ) Division of Air Quality (DAQ) was contacted about appropriate
AERMOD meteorological databases for the Ashley Forest application and recommended
against using AERMOD due to insufficient meteorological data in the region near the
Project. Instead, the UDEQ DAQ recommended that EPA's Industrial Source Complex
(1SC) Short Term Model Gaussian plume model be used.

EPA's Industrial Source Complex Short Term Model ISCST3 (Brode and Wang, 1992), as
released on February 4, 2002, was used to assess the near-field impacts of the Project.
ISCST3 is a steady-state Gaussian plume model which can be used to assess pollutant
concentrations from a wide variety of sources associated with an industrial complex. This
model can account for settling and dry deposition of particles; downwash; point, area,
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line, and volume sources; plume rise as a function of downwind distance; separation of
point sources; and limited terrain adjustment. Two separate versions of the ISC model are
available to permit both long-term (ISCLT) and short-term (ISCST) air quality impact
analysis. The primary difference between the two models is the type of weather data
needed as input. The short-term version, ISCST, was designed to calculate contaminant
concentrations over time periods as short as one hour. The ISCST model can be used to
calculate ambient concentrations over longer time periods (for example one year), simply
by averaging the hourly predictions over the appropriate averaging period. Because the
ISCST predictions are based upon more detailed meteorological inputs, the predictions
from the ISCST model are more accurate than those estimated using the ISCLT model.
Thus, the ISCST short-term model was used in this analysis.

3.2 METEOROLOGY DATA

Four years of hourly meteorology data were used for the near-field analysis. All four years
of surface observations were collected in Bonanza, UT, from January-December for the
years of 1985, 1986, 1987, and 1992. The upper-air meteorological data consisted of
twice-daily atmospheric soundings from the Grand Junction Colorado National Weather
Service Office. Grand Junction is the closest site to the Ashley Project area that has
consistent atmospheric soundings. All meteorological files were provided by the Utah
Division of Air Quality (DAQ). The files were preformatted for use with the ISCST3
model and were quality assured before modeling commenced.

Wind roses for each of the four years of data are presented in Figures 2 through 5 below.
Prevailing winds are northeasterly.

Figure 2. Wind Rose for 1985 Data Used in the Near-field Modeling for the Project.
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4
5 Figure 4. Wind Rose for 1987 Data Used in the Near-field Modeling for the Project.
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Figure 5. Wind Rose for 1992 Data Used in the Near-field Modeling for the Project.

3.3 BACKGROUND DATA

Background pollutant concentrations are used as an indicator of existing conditions in the
region, and are assumed to include emissions from existing industrial emission sources in
operation and from mobile, urban, biogenic, and other non-industrial emission sources.
These background concentrations are added to modeled near-field Project impacts to
calculate total ambient air quality impacts for comparisons with National and State
Ambient Air Quality Standards (i.e., NAAQS and UAAQS).

Background values for criteria pollutants (PMyo, CO, NOXx, and SO;) were provided by
Utah DEQ for each county in the Project Area that falls within the State of Utah. Because
the Project lies within Duchesne County, background values for this County were used in
the near-field analysis. A table of the background values used in the near-field modeling is
shown in Table 6.
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Table 6. Near-field Analysis Background Ambient Air Quality Concentration®.

Measured Background

Pollutant Averaging Period Concentration (ug/ma)
. 1-hour 1145
Carbon monoxide (CO) 8-hour 1145
Nitrogen dioxide (NO,) Annual 10
PMyg 24-hour 28
Annual 10
PM, 5 24-hour 27.6
Annual 9.3
Sulfur dioxide (SO,) 3-hour 20
24-hour 10
Annual 5

'Background data provided by Utah Department of Environmental Quality Division of Air Quality
(DAQ) for Duchesne County. (D. Prey, DAQ, personal communication, 2010.)

Note: Ozone data were not provided by the DAQ because the monitoring network is extremely
sparse in this area. The closest ozone data are for the Piceance Basin in Colorado where the
measured 1-hour background concentration is 0.88 parts per million (ppm) and the 8-hour
background concentration is 0.074 ppm (Colorado Department of Public Health and Environment
2008)

pg/m?® = micrograms per cubic meter

3.4 CRITERIA POLLUTANT IMPACT ASSESSMENT __

The near-field criteria pollutant impact assessment was performed to estimate maximum
potential impacts of PMjy, PM2s, NO,, SO,, and CO from project emissions sources
including well site and compressor station emissions. Maximum predicted concentrations
in the vicinity of project emissions sources were compared with the Utah Air Quality
Standards (UAAQS) and the National Ambient Air Quality Standards (NAAQS).

3.4.1 Construction Scenario

For the construction phase, a conservative scenario of maximum potential emissions was
modeled. Since actual well pad locations and configurations are not yet known, the
construction scenario was designed to produce a conservative but reasonable estimate of
maximum emissions associated with well pad, compressor station, and haul road
development. A central compressor station was located near a well pad and a haul road
was placed in proximity to both.

Two receptor grids were utilized to assess impacts associated with the scenarios. The first
was a fence-line grid that surrounded each source with a buffer of 50 m and a receptor
spacing of 100 m. The second was a uniform Cartesian grid with 100 m x 100 m spacing
extending from the fence-line grid to a distance of 50 km or a distance sufficient to assess
all impacts.

Flat terrain was assumed for the modeling scenario as actual topography was not known.
Figure 6 presents the modeled configuration. Area sources were used to represent
emissions from the road and for pad and compressor construction areas. The compressor
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pad was assumed to be 1.5 acres in size and the well pad was approximated as 2.5 acres in
size. The haul road was modeled as 35 feet wide to account for the added disturbed
ground from pipeline construction and large construction vehicle traffic. In addition, a
point source was used to represent the drilling and completion rigs and was placed in the
center of the well pad.

Since specific stack parameters for the drill rig are not known, default parameters
developed for the Atlantic Rim EIS (BLM, 2006) were used (Table 14). Since the
eventual configuration of the sources and receptors and their orientation with respect to
the prevailing wind direction is not known, the construction scenario was modeled 12
times, once at each of twelve 30° rotations. This ensured that impacts from all directional
layout configurations and meteorological conditions were assessed.

. s . ."."":'T
- -

~
¢

.
l:_........-.-.-....-.......
D e ) W 1, e e e
'

Figure 6. Receptor Grid and Source Locations for the Construction Phase (fence line in
blue, red boxes and dots are locations of area and point sources).

3.4.2 Construction Emissions

Emissions for the construction scenario were developed using a method developed on
previous Oil and Gas EIS projects in the Intermountain West. The development was
completed using conservative assumptions about emissions associated with the processes
involved in the construction of well and compressor pad, haul roads and the drilling and
completion of a well. Three specifics bear mentioning with regard to the utilization of the
final emission rates in ISCST3 for the construction scenario.

1. Dirilling and completion were modeled separately in the construction scenario. Due
to the procedures involved in drilling and completion the two processes do not
occur simultaneously. In order to correctly model this fact, drilling and completion
emissions were separated into two model runs. In each case, the emissions from
drilling or completion were emitted from the point source at the center of the
theoretical well pad.

2. Due to the emission factor limitations of ISCST3, wind-blown dust emissions
could not be dynamically turned on and off depending on wind speeds. As a result,
emissions for wind-blown dust had to be scaled to account for the amount of time
that wind-blown erosion was likely to occur. This was accomplished by
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determining the number of hours in each year’s meteorological inputs that were
above a threshold wind speed. For this analysis, the threshold was set at 11m/s
which is consistent with other similar analyses (e.g., BLM 2007). The ratio of
hours above the threshold was then calculated and the resultant ratio was applied
to the emission rate. This provided an emission rate that approximated the
emissions due to wind-blown dust and is determined by wind speed.

3. For the ISCST3 runs utilizing maximum short term emission rates, emissions from
equipment and human operations were turned on and off depending on the hour of
day. This was done to ensure that emissions accurately approximate work hour
emissions for the construction scenarios.

3.4.3 Construction Results

After modeling was performed, maximum modeled concentrations were added to the
representative background concentrations (Table 7) and compared with the UAAQS and
NAAQS for criteria pollutants. For all criteria pollutants modeled, predicted total
concentrations were lower than the UAAQS and NAAQS, indicating that no detrimental
near-field impacts are expected from the construction phase of the Ashley project.

Based on new information obtained since the completion of the AQTSD in 2008, the
UDEQ DAQ was able to recommend a PM,s background value for the Project Area
(ENVIRON 2010). The recommended background for 24-hour average 98% value PM; s
is 27.6 pg/m® and the annual average PM, s value is 9.3 pg/m®. UDEQ DAQ notes that the
24-hour average values of 27.6 ug/m?® is a winter value and that winter values are much
higher than non-winter values. These background values were used to model two
construction scenarios (Table 3-9). Scenario A is a very conservative construction
scenario where there is simultaneous construction of well pads, roads, and compressor
stations, and all engines are fully deteriorated. In this scenario, 24-hour PM,5s is not in
compliance with NAAQS. However, Scenario B uses a conservative, but more realistic,
construction scenario where roads are built before well pad and compressor station
construction begins and engines are approximately 40% deteriorated. In this scenario, the
project complies with NAAQS criteria.

Since the completion of the AQTSD in 2008, the EPA has promulgated new NAAQSs for
1-hour NO; and 1-hour SO,. The model used to evaluate 1-hour NO, and SO, was
identical to the modeling reported in the AQTSD, which did not apply the air quality
mitigation measures. Table 3-9 shows the highest 3-year average of the 98th percentile 1-
hour NO; concentrations and the highest 3-year average of the 99th percentile 1-hour SO,
concentrations, as required by the new primary standards.
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Table 7. Maximum Modeled Construction Concentrations.

Averaging Modeled Background Total UAAQS )

Pollutant Time Valu% Valu% Valu% NAAQBS Compliance
Hg/m Hg/m Hg/m Hg/m
PM, s Scenario A 24-hour 11.82 27.6 39.4 35 N
PM, 5 Scenario A annual 0.151 9.3 9.45 15 Y
PM, 5 Scenario B 24-hour 6.57 27.6 34.12 35 Y
PM, 5 Scenario B annual 0.151 9.3 9.45 15 Y
PM,o° 24-hour  35.06 28 63.06 150 Y
PMyg annual 1.39 10 11.39 50 Y
NO, annual 0.36 10 10.36 100 Y
NO, 1-hour 7.70 75.3 83.1 188 Y
co? 1-hour 458.00 1 459.00 40,000 Y
co? 8-hour 323.63 1 324.63 10,000 Y
SO, 1-hour 0.6 99 99.6 197 Y
SO,° 3-hour 0.60 20 20.60 1300 Y
SO,° 24-hour 0.16 10 10.16 365 Y
SO, annual 0.002 5 5.002 80 Y
1 8" high for each year was used to calculate a three-year running average, the maximum three average is
reported.

2 Second highest value was used because the value is not to be exceeded more than once per year.
3 Fourth highest value for three-year modeling period.

pg/m® = micrograms per cubic meter

CO = carbon monoxide

NO, = nitrogen oxide

PM = particulate matter

SO, = sulfur dioxide

3.4.4 Production Scenario

As with the construction phase, the actual configuration of the production sites is not
known; therefore, a conservative but reasonable production scenario was developed. An
assessment of the maximum impacts associated with production emissions sources was
performed.

Modeling analyses were performed to estimate conservative near-field criteria pollutant
concentrations for a scenario with maximum production. Based on maximum well density
information provided by the Proponent, the well spacing in the maximum production
scenario was set to one well for every 40 acres or 16 wells per square mile. Figure 7
represents the proposed modeling set up for the production phase.

For this scenario, a representative modeling area of one square mile was used with a
central compressor station in the center of 16 well pads. The central compressor was
modeled as a point source while all other well production activities (heaters, traffic,
artificial lift engines, tank losses, fugitive emissions, etc.) were modeled as area sources
(red squares in Figure 3-7). Emissions associated with truck tail pipe emissions and
fugitive dust from haul roads were modeled as area sources located between the well pad
locations (red lines in Figure 3-7). As with the construction phase simulation, the
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compressor pad was approximately 1.5 acres in size and the well pads was approximately
2.5 acres in size. The haul roads were modeled as 22 feet wide to account for the reduced
width of a completed road bed.

Two receptor grids were used to assess impacts associated with this scenario. The first
was a fence-line grid that surrounded each source with a buffer of 50 m and a receptor
spacing of 100 m. The second is a uniform Cartesian grid with 100 m x 100 m spacing
extending from the fence-line grid to a distance of 50 km or the distance needed to ensure
all impacts were captured.

As with the construction phase, this scenario was modeled in rotational segments to assess
the maximum impacts. However, due to symmetry in the set-up 5 unique rotations were
modeled at 0, 30, 60, 120 and 150 degrees relative to the prevailing wind direction.
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Figure 7. Representative Receptor Grid and Production Field Set up for Maximum
Production Scenario.

3.4.5 Production Emissions

Three specific issues in the development of the production emissions bear mentioning
with regard to the modeling of the final emission rates in ISCST3.
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1. For the modeled production scenarios using maximum short term emission rates,

emissions from equipment and human operations were turned on and off
depending on the hour of day. This was done to ensure that emissions accurately
approximate work hour emissions for the production scenarios.

Emissions associated with vehicle traffic were calculated using the average
distance a vehicle would have to travel once they entered the production field. This
was determined by taking the shortest and the longest road segments in the
production modeling scenario and taking an arithmetic average of the two. This
distance was then doubled to determine the round trip vehicle miles travel. This
value was then used to calculate vehicle emissions.

Due to the emission factor limitations of ISCST3, windblown dust emissions could
not be dynamically turned on and off depending on wind speeds. As a result,
emissions for wind blown dust had to be scaled to account for the amount of time
that wind blown erosion was likely to occur. This was accomplished by
determining the number of hours in each year’s meteorological inputs that were
above a threshold wind speed. For this analysis the threshold was set at 11 m/s,
which is consistent with other similar analyses. The ratio of hours above the
threshold was then calculated and the resultant ratio was applied to the emission
rate. This provided an emission rate that approximated the emissions due to wind
blown dust and limited by wind speed.

3.4.6 Production Results

The ISCST3 model was used to predict maximum impacts for modeled scenario.
Maximum predicted pollutant concentrations are given in Table 8. For all criteria
pollutants modeled, predicted total concentrations were lower than the UAAQS and
NAAQS, indicating that no detrimental near-field impacts are expected from the
production phase of the Ashley project.
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Table 7. Maximum Modeled Production Concentrations, Ashley Berry Project.

Modeled Background Total UAAQS

Pollutant  Averaging Time Value Value Value NAAQS Compliance
ug/m?® ug/m3 ug/m3 ug/m?®
PMys' 24 hr 6.57 27.6 34.12 35 Yes
PM, s annual 0.151 9.3 9.45 15 Yes
PM,o? 24 hr 19.41 28 47.41 150 Yes
PMyg annual 22.68 10 32.68 50 Yes
NO, annual 7.30 10 17.30 100 Yes
NO, lhr 71.7 75.3 147.0 188 Yes
co? lhr 78.55 1 79.55 40,000 Yes
co’ 8 hr 45.70 1 46.70 10,000 Yes
SO, 1lhr 0.2 99 99.2 197 Yes
SO, 3hr 0.13 20 20.13 1300 Yes
SO, 24 hr 0.047 10 10.05 365 Yes
SO, annual 0.043 5 5.04 80 Yes
18" high for each year was used to calculate a three-year running average, the maximum three average is

reported.

2 Second highest value was used because the value is not to be exceeded more than once per year.
*Fourth highest value for three-year modeling period.

pg/m® = micrograms per cubic meter

CO = carbon monoxide

NO, = nitrogen oxide

PM = particulate matter

SO, = sulfur dioxide

3.5 HAP IMPACT ASSESSMENT

Near-field Hazardous Air Pollutants (HAPS) concentrations were calculated for assessing
impacts in the immediate vicinity of the Project area emission sources for both short-term
(acute) exposure assessment and at greater distances for calculation of long-term risk.
HAPs emissions included those from well-site fugitives, ancillary facilities, and natural
gas combustion and dehydration at compressor stations. Because HAPs will be emitted
predominantly during the production phase, only HAP emissions from the production
scenario were analyzed.

The modeling methodology for the short-term and long-term HAP impact assessments is
nearly identical to the methodology outlined in Section 3.4. Area sources were used for
modeling well-site fugitive HAP emissions during production, and point sources were
used to represent compressor engines and processing facility stack emissions. The
maximum emissions case was developed for each HAP and was modeled.

Receptors were placed 50 m from production wells at 100 m spacing. Receptors were also
placed at 100 m intervals along compressor/processing facility fence lines.

Short-term HAP concentrations were then compared to the Toxic Screening Level (TSLS).
The TSLs are shown in Table 9 and were provided by the State of Utah’s Division of Air
Quality. The Toxic Screening Level defines a concentration at or below which no adverse
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health effects are expected. The TSLs are defined for a given averaging period which is
also shown below in Table 9.

Long-term exposures to HAPs emitted by the Proposed Project were compared to
Reference Concentrations for Chronic Inhalation (RfCs). An RfC is defined by EPA as the
daily inhalation concentration at which no long-term adverse health effects are expected.
RfCs exist for both non-carcinogenic and carcinogenic effects on human health (EPA,
2005c¢). Annual modeled HAP concentrations for all HAPs emitted were compared
directly to the non-carcinogenic RfCs and are summarized in Table 9. For all HAPs, the
modeled concentrations are below the applicable RfCs and TSLs, indicating that no short
term or long term adverse health effects from exposure to HAPs are expected from the
Ashley Project.

Table 8. Maximum Modeled HAP Concentrations, Ashley Project.

Max
Pollutant Aviﬁ]gelng M\c;;:llilsd Nog%galr;:ll‘r;g%nlc TSL (ug/m®)  Compliance

ug/m?®
Benzene 24 hr 11.02 53.3 Yes
Benzene Annual 2.20 30 Yes
Ethylbenzene 24 hr 0.98 14466.7 Yes
Ethylbenzene Annual 0.252 1,000 Yes
Formaldehyde 1hr 1.95 37 Yes
Formaldehyde Annual 0.14 9.8 Yes
N-Hexane 24 hr 17.54 5875 Yes
N-Hexane Annual 3.51 200 Yes
Toluene 24 hr 13.65 2512.1. Yes
Toluene Annual 3.40 400 Yes
Xylene 24 hr 6.56 14466.7 Yes
Xylene Annual 1.78 100 Yes

EPA Air Toxics Database, Table 1 (EPA, 2010). ug/m’ = micrograms per cubic meter

Finally, long-term exposures to emissions of suspected carcinogens (benzene and
formaldehyde) were evaluated based on estimates of the increased latent cancer risk over a
70-year lifetime. This analysis presents the potential incremental risk from these
pollutants, and does not represent a total risk analysis. The cancer risks were calculated
using the maximum predicted annual concentrations and EPA's chronic inhalation unit
risk factors (URF) for carcinogenic constituents.

Estimated cancer risks were evaluated based on the Superfund National Oil and
Hazardous Substances Pollution Contingency Plan (EPA 1993), where a cancer risk range
of 1x10°® to 1x10™ is generally acceptable. Two estimates of cancer risk are presented: 1)
a most likely exposure (MLE) scenario; and 2) a maximum exposed individual (MEI)
scenario. The estimated cancer risks are adjusted to account for duration of exposure and
time spent at home.

The adjustment for the MLE scenario is assumed to be 9 years, which corresponds to the
mean duration that a family remains at a residence (EPA 1993). This duration corresponds
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to an adjustment factor of 9/70 = 0.13. The duration of exposure for the MEI scenario is
assumed to be 50 years (i.e., the LOF), corresponding to an adjustment factor of 50/70 =
0.71. A second adjustment is made for time spent at home versus time spent elsewhere.
For the MLE scenario, the at-home time fraction is 0.64 (EPA 1993), and it is assumed
that during the rest of the day the individual would remain in an area where annual HAP
concentrations would be one quarter as large as the maximum annual average
concentration. Therefore, the final MLE adjustment factor is (0.13) x [(0.64 x 1.0) + (0.36
x 0.25)] = 0.0949. The MEI scenario assumes that the individual is at home 100% of the
time, for a final MEI adjustment factor of (0.71 x 1.0) = 0.71.

For each constituent, the cancer risk was computed by multiplying the maximum
predicted annual concentration by the URF and by the overall exposure adjustment factor.
The cancer risks for both constituents were then summed to provide an estimate of the
total inhalation cancer risk.

The modeled long-term risks from benzene and formaldehyde are shown in Table 10. The
maximum predicted formaldehyde concentration representative of cumulative impacts
was used. Under the MLE scenario, the estimated cancer risk associated with long-term
exposure to benzene and formaldehyde is below 1x10° for all cases. Under the MEI
analyses, for each modeling scenario, the incremental risk for formaldehyde is less than
1x10'®, and both the incremental risk for benzene and the combined incremental risk fall
on the lower end of the cancer risk range of 1x10° to 1x10™.

Table 9. Long-term Modeled MLE and MEI Cancer Risk Analyses, Ashley Berry

Project.
Unit Exposure Exposure
= Averaging Modeled Risk Adjustment  Adjustment Cancer  Cancer
ollutant - Value Risk Risk
Time 3 Value MLE MEI
ug/m 3 3 3 MLE MEI
ug/m ug/m ug/m
Benzene Annual 2.20 7.8E-06 0.0949 0.86 1.63E-6 1.48E-5
Formaldehyde Annual 0.14 1.3E-05 0.0949 0.86 1.73E-7 1.56E-6

! MLE = most likely exposure; MEI = maximally exposed individual.
2 EPA Air Toxics Database, Table 1 (EPA, 2005c).

Total risk is calculated here; however, the additive effects of multiple chemicals are not
fully understood and this should be taken into account when viewing these results.

4.0 FAR-FIELD ANALYSES

The purpose of the Ashley CALPUFF far-field analyses is to quantify potential air quality
(AQ) and air quality related values (AQRVSs) impacts at Class | and sensitive Class Il
areas due to the Project as well as other Oil and Gas (O&G) production in the Uinta Basin
and surrounding regions. Air pollutant emissions of NOx, SO,, PMjg, and PM,s were
modeled using the CALMET/CALPUFF modeling system to predict AQ and AQRV
impacts at far-field PSD Class | and sensitive Class Il areas. The Class | and sensitive
Class Il receptor areas analyzed in the far-field modeling were:

= Bryce Canyon National Park, Utah (Class I);
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Capitol Reef National Park, Utah (Class I);

Canyonlands National Park, Utah (Class I);

Arches National Park, Utah (Class I); and

Black Canyon of the Gunnison National Park, Colorado (Class I);
Maroon Bells-Snowmass Wilderness Area, Colorado (Class I);
West ElIk Wilderness Area, Colorado (Class I);

Flat Tops Wilderness Area, Colorado (Class 1);

Flaming Gorge National Recreation Area, Utah (Class I1);
High Uinta Wilderness Area, Utah (Class I1);

Brown Park NWR, Utah (Class II);

Dinosaur National Monument, Utah (Class I1);

Colorado National Monument, Colorado (Class I1);

Holy Cross Wilderness Area, Colorado (Class I1);

Raggeds Wilderness Area, Colorado (Class I1); and

Hunter Frying Pan Wilderness Area, Colorado (Class I1).

Predicted pollutant concentrations at these areas were compared to applicable national and
state ambient air quality standards and PSD Class | and Class Il increments and were used
to assess potential impacts to AQRVs, which include visibility (regional haze) and acid
(sulfur and nitrogen) deposition. In addition, analyses were performed for lakes designated
as acid sensitive located within Class | and Class Il areas to assess potential lake
acidification from acid deposition impacts. The U.S. Forest Service provided a list of
sensitive lakes to be analyzed:

Walkup Lake, Utah;
Dean Lake, Utah;
Fish Lake, Utah;
Bluebell Lake, Utah;
No Name Lake, Utah.

41 MODELING METHODOLOGY

The far-field ambient air quality and AQRYV impact assessment was performed to quantify
the potential maximum pollutant impacts at Class | areas and sensitive Class Il areas in the
vicinity of the Project Area resulting from construction, drilling and production emissions.
The study was performed in accordance with the following recent guidance sources:

= Direct guidance provided by representatives of the BLM, USEPA, UDAQ, USFWS,
NPS, Forest Service, etc.;

= Guideline on Air Quality Models, 40 Code of Federal Regulations (C.F.R.), Part 51,
Appendix W;

= Interagency Work Group on Air Quality Modeling (IWAQM) Phase 2 Summary
Report and Recommendations for Modeling Long Range Transport Impacts, EPA-
454/R-98-019, Office of Air Quality Planning and Standards, December 1998
(IWAQM 1998);

= Federal Land Managers - Air Quality Related Values Workgroup (FLAG), Phase |
Report, December 2000 (FLAG 2000); and
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=  Memorandum from EPA on the regulatory default settings for CALPUFF modeling
(Atkinson and Fox, 2006).

A Modeling Protocol was prepared prior to conducting the analyses (ENVIRON, 2008)
and distributed for stakeholder review. The procedures in the Modeling Protocol were
followed in the far-field modeling analyses. As stated in the Modeling Protocol, the EPA-
recommended regulatory version 5.8 of the CALPUFF/CALMET modeling system was
used to generate meteorological fields and calculate ambient concentrations and AQRV
impacts for three years: 2002, 2005, and 2006.

The CALMET/CALPUFF modeling domain used in the far-field modeling is shown in
Figure 8, along with the locations of the surface and upper-air meteorological and surface
precipitation sites within and near the modeling domain. The CALMET meteorological
model was run using meteorological data generated by the MM5 meteorological model,
combined with the surface, upper-air, and precipitation data.

Air emissions of NOy, SO,, PMy, and PM, s from production wells, construction, drilling
and compressors for the Project and cumulative emissions from other sources, including
all currently operating, proposed, and Reasonably Foreseeable Development (RFD)
emissions sources within the modeling domain, were modeled. At the request of the Forest
Service, air emissions of PM,s from Ashley Project combustion sources were further
speciated into filterable and condensable PM, and then into elemental carbon and
secondary aerosol as in the West Tavaputs EIS (Buys and Associates, 2007). A
description of the emissions inventory procedures is given in Section 2 of this AQTSD
with the detailed inventory provided in Appendix A (Ashley Project emission inventory)
and Appendix B (cumulative emission inventory). The processing of these emissions
sources for input to the CALPUFF model is described in Section 4.4.4.

CALPUFF output was post-processed with POSTUTIL and CALPOST to estimate: (1)
concentrations for comparison to ambient standards and Class | and Il PSD Increments;
(2) wet and dry deposition amounts for comparison to sulfur (S) and nitrogen (N)
deposition thresholds and to calculate acid neutralizing capacity (ANC) for sensitive water
bodies; and (3) light extinction for comparison to visibility impact thresholds in Class I
and sensitive Class Il areas. A discussion of the post-processing methodology is provided
in Section 4.5.

4.2 PROJECT MODELING SCENARIOS

Multiple CALPUFF emissions scenarios were performed using meteorological data for
three years (2002, 2005 and 2006). CALMET meteorological inputs were developed using
hourly, gridded three-dimensional 12 km MM5 data as well as surface and upper-air
meteorological and surface precipitation observation data for 2002, 2005, and 2006. The
emissions scenario conservatively assumes that both production emissions (producing
well sites and operational ancillary equipment including compressor stations) and
construction emissions (drill rigs and associated traffic) occur simultaneously throughout
the year. The emissions used to develop these field-wide scenarios are described briefly in
Section 2 and in detail in Appendix A.

C-25



36

37
38
39

South Unit Oil and Gas Development Project Appendix C— Air Quality Technical Support Document

4.3 METEOROLOGICAL MODEL INPUT AND OPTIONS

CALMET was used to develop wind fields and other meteorological data for the study
area within the modeling domain given in Figures 8 and 9 and three years: 2002, 2005 and
2006.

4.3.1 CALMET Geophysical and Meteorological Input Data

The CALMET modeling incorporated regional mesoscale meteorological (MM5) model
output fields at 12 km resolution and data from additional surface meteorological stations,
precipitation stations, and upper-air meteorological stations. The locations of the
meteorological stations are shown in Figure 8.

The uniform horizontal grid was processed to 4 km resolution using a Lambert Conformal
Conical (LCC) projection defined with a central longitude/latitude at (-97°, 40°) and first
and second latitude parallels at 33° and 45°. The modeling domain had a southwest corner
origin of (-1392 km, -228 km) and consisted of 156 by 117 4 km grid cells, and covered
the project area and Class | areas and other sensitive Class Il areas. Eleven vertical layers
were specified with layer interfaces at 20, 100, 200, 350, 500, 750, 1000, 2000, 3000,
4000, 4500 m above ground level (AGL).

12 km MMS5 data were used as input to CALMET and were used as the initial guess field
(IPROG=14). CALMET then performed a Step 1 procedure that included accounting for
diagnostic wind model effects using the 4 km terrain and land use data to simulate
blocking and deflection, channeling, slope flows, etc. 12 km MM5 data were available for
2002, 2005, and 2006. For 2002, ENVIRON performed a 12 km MMD5 simulation for the
Western Regional Air Partnership (WRAP) in support of regional haze modeling in the
western U.S. (Kemball-Cook et. al. 2004). For 2005, 36 km and 12 km MMD5 data were
developed by Alpine Geophysics and ENVIRON for the New Mexico Environmental
Department and used in the Four Corners Air Quality Task Force Study. For 2006, 36 km
and 12 km MMb5 data were developed by ENVIRON for the Denver 8-hour Ozone SIP
(Morris et al., 2007) and the BLM Continental Divide-Creston EIS (Sage Consulting and
ENVIRON, 2007).

In Step 2 of the CALMET modeling, CALMET incorporated the surface and upper-air
meteorological observations in the Step 1 wind fields. Locations of the surface and upper-
air meteorological stations and surface precipitation stations used in the analysis are
shown in Figure 8.

USGS 1:250,000-Scale Land Use and Land Cover (LULC) data, and USGS 1-degree
DEM data were used for land use and terrain data in the development of the CALMET
wind fields.

4.3.2 CALMET Modeling Options

The CALMET modeling system has numerous options that need to be specified. These
options were defined following EPA-recommended regulatory default options as given by
Atkinson and Fox (2006), with some exceptions explained below. Table 11 lists the EPA-
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1 recommended regulatory default options and the option definitions used in this study,
2  deviations from EPA-recommended defaults are indicated by bold in Table 11 and are as
3  follows:
4 = The EPA-recommended default is to not use any MM5 data (IPROG=0), whereas for
5 the Project’s CALMET modeling 12 km MMS5 data was specified as input for all three
6 years of modeling (IPROG=14). Use of MM5 data is believed to produce more
7 representative CALMET meteorological fields and is encouraged by FLMS and EPA.
8 = The maximum mixing height for the Project’s MMS5 modeling is higher (4,500 m
9 AGL) than the EPA-recommended regulatory default value (3,000 m AGL). Although
10 a 3,000 m AGL maximum mixing height may be appropriate for the eastern U.S.,
11 mixing heights are higher in the western U.S. In their CALPUFF BART Modeling
12 Protocol, the Colorado Department of Health and Environment (2005) present
13 evidence that higher mixing heights are needed in the west so a maximum mixing
14 height consistent with their findings was adopted for this study.
15 = Because CALMET uses MM5 input data, IEXTRP was set to 1 to keep surface winds
16 from being extrapolated to upper levels. The EPA recommended default (-4) is to
17 extrapolate the surface wind observations aloft using similarity theory which makes
18 more sense if there is no MMD5 data available as in the EPA default.
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Table 10. CALMET Options to be Used in the Ashley far-field CALMET/CALPUFF Modeling and Comparison with EPA
Regulatory Default Settings as Given by Atkinson and Fox (2006) (deviations from EPA recommended defaults are
indicated by bold text.).

Variable Description EPA Default Project Values
GEO.DAT Name of Geophysical data file GEO.DAT GEO.DAT
SURF.DAT  Name of Surface data file SURF.DAT SURF.DAT
PRECIP.DA N .

T Name of Precipitation data file PRECIP.DAT PRECIP.DAT
NUSTA Number of upper air data sites User Defined 10
UPN.DAT Names of NUSTA upper air data files UPN.DAT UPN.DAT
IBYR Beginning year User Defines  User Defines
IBMO Beginning month User Defines  User Defines
IBDY Beginning day User Defines  User Defines
IBHR Beginning hour User Defines  User Defines
IBTZ Base time zone User Defines  User Defines
IRLG Number of hours to simulate User Defines  User Defines
IRTYPE Output file type to create (must be 1 for CALPUFF) 1 1
LCALGRD  Are w-components and temperature needed? T T

NX Number of east-west grid cells User Defines 127

NY Number of north-south grid cells User Defines 152
DGRIDKM Grid spacing User Defines 4 km
XORIGKM Southwest grid cell X coordinate User Defines -1,180.0.
YORIGKM  Southwest grid cell Y coordinate User Defines  -64.
IUTMZN UTM Zone User Defines  NA
LLCONE :]/\ér;tehr; using Lambert Conformal map coordinates, rotate winds from true north to map = F

XLAT1 Latitude of 1% standard parallel 30 33.

XLAT?2 Latitude of 2" standard parallel 60 45,

RLONO Longitude used if LLCONF =T 90 -97.

RLATO Latitude used if LLCONF =T 40 40.

NZ Number of vertical Layers User Defines 11
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Variable Description EPA Default Project Values
0, 20, 100, 200, 350,
. . . 500, 750, 1000,
ZFACE Vertical cell face heights (NZ+1 values) User Defines 2000, 3000, 4000,
4500
LSAVE Save met. Data fields in an unformatted file? T T
IFORMO Format of unformatted file (1 for CALPUFF) 1 1
NSSTA Number of stations in SURF.DAT file User Defines 13
NPSTA Number of stations in PRECIP.DAT User Defines 64
ICLOUD Is cloud data to be input as gridded fields? 0=No) 0 0
IFORMS Format of surface data (2 = formatted) 2 2
IFORMP Format of precipitation data (2= formatted) 2 2
IFORMC Format of cloud data (2= formatted) 2 2
IWFCOD Generate winds by diagnostic wind module? (1 = Yes) 1 1
IFRADJ Adjust winds using Froude number effects? (1= Yes) 1 1
IKINE Adjust winds using Kinematic effects? (1 = Yes) 0 0
IOBR Use O’Brien procedure for vertical winds? (0 = No) 0 0
ISLOPE Compute slope flows? (1 = Yes) 1 1
IEXTRP Extrapolate surface winds to upper layers? (-4 = use similarity theory and ignore layer 1 4 1
of upper air station data; =1 no vertical extrapolation of surface winds) )
ICALM Extrapolate surface calms to upper layers? (0 = No) 0
BIAS Surface/upper-air weighting factors (NZ values) NZ*0 NZ*0
IPROG Using prognostic or MM-FDDA data? (0 = No) 0 14
LVARY Use varying radius to develop surface winds? F F
RMAX1 Max surface over-land extrapolation radius (km) User Defines  30.
RMAX?2 Max aloft over-land extrapolations radius (km) User Defines  60.
RMAX3 Maximum over-water extrapolation radius (km) User Defines  60.
RMIN Minimum extrapolation radius (km) 0.1 0.1
RMIN2 Distance (km) around an upper air site where vertical extrapolation is excluded (Set to -1 4 4
if IEXTRP = +4)
TERRAD Radius of influence of terrain features (km) User Defines  10.
R1 Relative weight at surface of Step 1 field and obs User Defines 6.0
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Variable Description EPA Default Project Values
R2 Relative weight aloft of Step 1 field and obs User Defines  12.0
DIVLIM Maximum acceptable divergence 5.E-6 5.E-6
NITER Max number of passes in divergence minimization 50 50
NSMTH Number of passes in smoothing (NZ values) 2,4*(NZ-1) 2,4*(NZ-1)
NINTR2 Max number of stations for interpolations (NA values) 99 99
CRITFN Critical Froude number 1 1
ALPHA Empirical factor triggering kinematic effects 0.1 0.1
IDIOPT1 Compute temperatures from observations (0 = True) 0 0
ISURFT Surface station to use for surface temperature (between 1 and NSSTA) User Defines 1
IDIOPT2 Compute domain-average lapse rates? (0 = True) 0 0
IUPT Station for lapse rates (between 1 and NUSTA) User Defines 1
ZUPT Depth of domain-average lapse rate (m) 200 200
IDIOPT3 Compute internally initial guess winds? (0 = True) 0 0
IUPWND Upper air station for domain winds (-1 = 1/r**2 interpolation of all stations) -1 -1
ZUPWND Bottom and top of layer for 1¥ guess winds (m) 1,1000 1,1000
IDIOPT4 Read surface winds from SURF.DAT? (0= True) 0 0
IDIOPTS Read aloft winds from UPn.DAT? (0 = True) 0 0
CONSTB Neutral mixing height B constant 141 1.41
CONSTE Convective mixing height E constant 0.15 0.15
CONSTN Stable mixing height N constant 2400 2400
CONSTW Over-water mixing height W constant 0.16 0.16
FCORIOL Absolute value of Carioles parameter 1E-4 1.E-4
IAVEZI Spatial averaging of mixing heights? (1= True) 1 1
MNMDAV Max averaging radius (number of grid cells) 1 1
HAFANG Half-angle for looking upwind (degrees) 30 30
ILEVZI Layer to use in upwind averaging (between 1 and NZ) 1 1
DPTMIN Minimum capping potential temperature lapse rate 0.001 0.001
Dzz| Depth for computing capping lapse rate (m) 200 200
ZIMIN Minimum over-land mixing height (m) 50 50
ZIMAX Maximum over-land mixing height (m) 3000 4500
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Variable Description EPA Default Project Values
ZIMINW Minimum over-water mixing height (m) 50 50
ZIMAXW Maximum over-water mixing height (m) 3000 4500
IRAD Form of temperature interpolation (1 = 1/r) 1 1
TRADKM Radius of temperature interpolation (km) 500 500
NUMTS Max number of stations in temperature interpolations 5 5
IAVET Conduct spatial averaging of temperature? (1 = True) 1 0
TGDEFB Default over-water mixed layer lapse rate (K/m) -0.0098 -0.0098
TGDEFA Default over-water capping lapse rate (K/m) -0.0045 -0.0045
JWAT1 Beginning land use type defining water 999 999
JWAT?2 Ending land use type defining water 999 999
NFLAGP Method for precipitation interpolation (2= 1/r**2) 2 2
SIGMAP Precip radius for interpolations (km) 100 100
CUTP Minimum cut off precip rate (mm/hr) 0.01 0.01
SSn NSSTA input records for surface stations User Defines 13
Usn NUSTA input records for upper-air stations User Defines 10
PSn NPSTA input records for precipitations stations User Defines 64
GEO.DAT Name of Geophysical data file GEO.DAT GEO.DAT
SURF.DAT Name of Surface data file SURF.DAT SURF.DAT
PRECIP.DA o .

T Name of Precipitation data file PRECIP.DAT PRECIP.DAT
NUSTA Number of upper air data sites User Defined 10
UPN.DAT Names of NUSTA upper air data files UPN.DAT UPN.DAT
IBYR Beginning year User Defines  User Defines
IBMO Beginning month User Defines  User Defines
IBDY Beginning day User Defines  User Defines
IBHR Beginning hour User Defines  User Defines
IBTZ Base time zone User Defines  User Defines
IRLG Number of hours to simulate User Defines  User Defines
IRTYPE Output file type to create (must be 1 for CALPUFF) 1 1
LCALGRD  Are w-components and temperature needed? T T

NX Number of east-west grid cells User Defines 127
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Variable Description EPA Default Project Values
NY Number of north-south grid cells User Defines 152
DGRIDKM Grid spacing User Defines 4 km
XORIGKM  Southwest grid cell X coordinate User Defines  -1,180.0.
YORIGKM Southwest grid cell Y coordinate User Defines  -64.
IUTMZN UTM Zone User Defines  NA
LLCONE \n/\é?fhr; using Lambert Conformal map coordinates, rotate winds from true north to map = =
XLAT1 Latitude of 1st standard parallel 30 33.
XLAT2 Latitude of 2nd standard parallel 60 45,
RLONO Longitude used if LLCONF =T 90 -97.
RLATO Latitude used if LLCONF =T 40 40.
NZ Number of vertical Layers User Defines 11
0, 20, 100, 200, 350,
. . . 500, 750, 1000,
ZFACE Vertical cell face heights (NZ+1 values) User Defines 2000, 3000, 4000,
4500
LSAVE Save met. Data fields in an unformatted file? T T
IFORMO Format of unformatted file (1 for CALPUFF) 1 1
NSSTA Number of stations in SURF.DAT file User Defines 13
NPSTA Number of stations in PRECIP.DAT User Defines 64
ICLOUD Is cloud data to be input as gridded fields? 0=No) 0 0
IFORMS Format of surface data (2 = formatted) 2 2
IFORMP Format of precipitation data (2= formatted) 2 2
IFORMC Format of cloud data (2= formatted) 2 2
IWFCOD Generate winds by diagnostic wind module? (1 = Yes) 1 1
IFRADJ Adjust winds using Froude number effects? (1= Yes) 1 1
IKINE Adjust winds using Kinematic effects? (1 = Yes) 0 0
IOBR Use O’Brien procedure for vertical winds? (0 = No) 0 0
ISLOPE Compute slope flows? (1 = Yes) 1 1
IEXTRP Extrapolate surface winds to upper layers? (-4 = use similarity theory and ignore layer 1 4 1

of upper air station data; =1 no vertical extrapolation of surface winds)
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Variable Description EPA Default Project Values
ICALM Extrapolate surface calms to upper layers? (0 = No) 0 0
BIAS Surface/upper-air weighting factors (NZ values) NZ*0 NZ*0
IPROG Using prognostic or MM-FDDA data? (0 = No) 0 14
LVARY Use varying radius to develop surface winds? F F
RMAX1 Max surface over-land extrapolation radius (km) User Defines  30.
RMAX2 Max aloft over-land extrapolations radius (km) User Defines  60.
RMAX3 Maximum over-water extrapolation radius (km) User Defines  60.
RMIN Minimum extrapolation radius (km) 0.1 0.1
RMIN2 pistance (km) around an upper air site where vertical extrapolation is excluded (Set to -1 4 4

if IEXTRP = +4)
TERRAD Radius of influence of terrain features (km) User Defines  10.
R1 Relative weight at surface of Step 1 field and obs User Defines 6.0
R2 Relative weight aloft of Step 1 field and obs User Defines  12.0
DIVLIM Maximum acceptable divergence 5.E-6 5.E-6
NITER Max number of passes in divergence minimization 50 50
NSMTH Number of passes in smoothing (NZ values) 2,4*(NZ-1) 2,4*(NZ-1)
NINTR2 Max number of stations for interpolations (NA values) 99 99
CRITFN Critical Froude number 1 1
ALPHA Empirical factor triggering kinematic effects 0.1 0.1
IDIOPT1 Compute temperatures from observations (0 = True) 0 0
ISURFT Surface station to use for surface temperature (between 1 and NSSTA) User Defines 1
IDIOPT2 Compute domain-average lapse rates? (0 = True) 0 0
IUPT Station for lapse rates (between 1 and NUSTA) User Defines 1
ZUPT Depth of domain-average lapse rate (m) 200 200
IDIOPT3 Compute internally initial guess winds? (0 = True) 0 0
IUPWND Upper air station for domain winds (-1 = 1/r**2 interpolation of all stations) -1 -1
ZUPWND Bottom and top of layer for 1st guess winds (m) 1,1000 1,1000
IDIOPT4 Read surface winds from SURF.DAT? (0= True) 0 0
IDIOPT5 Read aloft winds from UPn.DAT? (0 = True) 0 0
CONSTB Neutral mixing height B constant 141 1.41
CONSTE Convective mixing height E constant 0.15 0.15
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Variable Description EPA Default Project Values
CONSTN Stable mixing height N constant 2400 2400
CONSTW Over-water mixing height W constant 0.16 0.16
FCORIOL Absolute value of Carioles parameter 1E-4 1E-4
IAVEZI Spatial averaging of mixing heights? (1= True) 1 1
MNMDAV Max averaging radius (number of grid cells) 1 1
HAFANG Half-angle for looking upwind (degrees) 30 30
ILEVZI Layer to use in upwind averaging (between 1 and NZ) 1 1
DPTMIN Minimum capping potential temperature lapse rate 0.001 0.001
Dzz| Depth for computing capping lapse rate (m) 200 200
ZIMIN Minimum over-land mixing height (m) 50 50
ZIMAX Maximum over-land mixing height (m) 3000 4500
ZIMINW Minimum over-water mixing height (m) 50 50
ZIMAXW Maximum over-water mixing height (m) 3000 4500
IRAD Form of temperature interpolation (1 = 1/r) 1 1
TRADKM Radius of temperature interpolation (km) 500 500
NUMTS Max number of stations in temperature interpolations 5 5
IAVET Conduct spatial averaging of temperature? (1 = True) 1 0
TGDEFB Default over-water mixed layer lapse rate (K/m) -0.0098 -0.0098
TGDEFA Default over-water capping lapse rate (K/m) -0.0045 -0.0045
JWAT1 Beginning land use type defining water 999 999
JWAT?2 Ending land use type defining water 999 999
NFLAGP Method for precipitation interpolation (2= 1/r**2) 2 2
SIGMAP Precip radius for interpolations (km) 100 100
CUTP Minimum cut off precip rate (mm/hr) 0.01 0.01
SSn NSSTA input records for surface stations User Defines 13
Usn NUSTA input records for upper-air stations User Defines 10
PSn NPSTA input records for precipitations stations User Defines 64
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4.4 DISPERSION MODEL INPUT AND OPTIONS

As discussed earlier, the CALPUFF model (EPA-recommended regulatory version 5.8)
was used to model emissions of NOx, SO, fine particulate matter (PMF) and coarse
particulate matter (PMC), elemental carbon (EC) and secondary organic aerosol (SOA)
due to the Project. CALPUFF was run using the EPA-recommended default control file
settings (Atkinson and Fox 2006) for most parameters. Table 12 displays the CALPUFF
options selected for the Ashley modeling. Deviations from EPA-recommended defaults
are indicated in bold and discussed in section 4.4.2. Chemical transformations were
modeled using the MESOPUFF I chemistry mechanism for conversion of SO, to sulfate
(SO4) and NOx to nitric acid (HNO3) and nitrate (NOg). Each of these pollutant species
were included in the CALPUFF model runs. NOx, HNOg3, and SO, were modeled with
gaseous deposition, and SO4, NO3z, PMF (PM;5), and PMC (PM25.10), EC and SOA were
modeled using particle deposition. Total PM;o impacts were determined in the post-
processing of modeled impacts, as discussed in Section 4.5.

4.4.1 Background Chemical Species

The CALPUFF chemistry algorithms require hourly measurements of background ozone
and a constant estimate of background ammonia concentrations for the conversion of SO,
and NOx to sulfates and nitrates, respectively and the equilibrium between gaseous HNOj3
and particulate NOs.

Background ozone and ammonia data for rural parts of the modeling domain were
extremely sparse during the proposed modeling period. Although ozone data is available
in regional urban centers, these data are strongly influenced by urban pollution sources
and do not accurately represent rural background ozone. In addition, regional ammonia
data was only available for a very short period of time (3 weeks) in association with a
research study being performed by the Cooperative Institute for Regional Prediction
(CIRP).

Because of the lack of observed data, ENVIRON, in consultation with project
stakeholders (ENVIRON, 2008) decided to extract surface level ozone and ammonia
concentrations from previously performed photochemical modeling. Because of
availability and good model performance, 12 km CAMXx output that was developed for air
quality modeling of the Four Corners region was selected to provide background ozone
and ammonia concentration data for the Ashley CALPUFF modeling.

Hourly surface layer concentrations of ozone, ammonia and particulate ammonium were
extracted from the 12 km resolution CAMXx simulation for the CAMXx grid cell that was
nearest to the center of the Ashley Modeling domain. For ozone, only data from daylight
hours were extracted. The hourly data were then formatted for use in CALPUFF.

In the case of ozone, the modeled hourly values were used directly in calculating the
monthly daytime averages. The resultant averages are shown in Figure 9 and range from
approximately 40-60 ppb, which is reasonable for rural background ozone (Fiore et al.
2002).
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Daytime Ozone. Monthly Average Values for Ashley Forest from
2005 Four Corners CAMx Run.
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Figure 9. Monthly Averaged Daytime Surface Ozone Values for the Ashley Forest
Region.

In the case of free gaseous ammonia, the gaseous ammonia and total ammonia (gaseous
ammonia plus particulate ammonium) in the CAMx simulation was calculated. This
required extracting both gaseous ammonia (NH3) and particulate ammonium (NH,). The
total potentially available ammonia was then calculated by converting particulate
ammonium concentrations (in ug/m®) to gaseous ammonia concentrations (in ppb) and
adding that concentration to the ammonia directly extracted from the CAMx output.

The available background ammonia concentration in the CALPUFF model was used to
partition total nitrate between gaseous nitric acid (HNO3) and particulate ammonium
nitrate  (NH4sNOs3). This depends on the availability of gaseous ammonia in the
atmosphere. Thus, for the CALPUFF modeling, the background gaseous ammonia from
the CAMx simulations was used. However, in the future year, reductions in region-wide
NOx and SO, emissions would reduce background sulfate and nitrate that would free up
particulate ammonium to gaseous ammonia. Thus, as a conservative sensitivity analysis
the CALPUFF modeling results were processed assuming total ammonia is available as
gaseous ammonia.

The resultant monthly averaged gaseous ammonia and total ammonia concentrations are
shown in Figure 10 below. Given the vegetation of the modeled region, the monthly
average values are consistent with the IWAQM (1998) recommendation of 0.5 ppb for
forested lands and 1.0 for arid lands.
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Total Available Ammonia. Monthly Average Values for
Ashley Forest from 2005 Four Corners CAMx Run.
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Figure 10. Monthly Averaged Total Available Ammonia for the Ashley Forest Region.

4.4.2 Deviations from EPA-Recommended Default Options

As noted by the bold entries in Table 12, several CALPUFF options deviated from EPA-
recommended default settings as reported by Atkinson and Fox (2006). First, the EPA-
recommended default configuration does not include any PM species, but both fine (PMF)
and coarse (PMC) as well as EC and SOA PM species were included in the Ashley
modeling. Consequently, we will have more additional emitted (4) and modeled (9)
species than appear in the EPA recommendations (3 and 5, respectively). Second, monthly
background concentrations of ozone and total available ammonia were used as shown in
Figures 9 and 4-10. Note that this background ozone values were only used in the
CALPUFF modeling for those hours when hourly ozone observations are missing from all
seven 0zone monitoring sites in and near the modeling domain.
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Table 11. CALPUFF Options Used in the Project’s Far-Field Class | and 11 Area Modeling and Comparison of EPA Regulatory

Modeling Default Values (Atkinson and Fox, 2006) (Deviations from EPA Recommended Defaults are Indicated by Bold

Text.)

Variable Description EPA Default Our Values
METDAT CALMET input data filename CALMET.DAT CALMET.DAT
PUFLST Filename for general output from CALPUFF CALPUFF.LST CALPUFF.LST
CONDAT Filename for output concentration data CONC.DAT CONC.DAT
DFDAT Filename for output dry deposition fluxes DFLX.DAT DFLX.DAT
WFDAT Filename for output wet deposition fluxes WFLX.DAT WFLX.DAT
VISDAT Filename for output relative humidities (for visibility) VISB.DAT VISB.DAT
METRUN Do we run all periods (1) or a subset (0)? 0 0
IBYR Beginning year User Defined User Defined
IBMO Beginning month User Defined User Defined
IBDY Beginning day User Defined User Defined
IBHR Beginning hour User Defined User Defined
IRLG Length of runs (hours) User Defined User Defined
NSPEC Number of species modeled (for MESOPUFF Il chemistry) 5 7
NSE Number of species emitted 3 4
MRESTART  Restart options (0 = no restart), allows splitting runs into smaller segments 0 20r3
METFM Format of input meteorology (1 = CALMET) 1 1
AVET Averaging time lateral dispersion parameters (minutes) 60 60
MGAUSS Near-field vertical distribution (1 = Gaussian) 1 1
MCTADJ Terrain adjustments to plume path (3 = Plume path) 3 3
MCTSG Do we have subgrid hills? (0 = No), allows CTDM-like treatment for subgrid scale 0 0

hills
MSLUG Near-field puff treatment (0 = No slugs) 0 0
MTRANS Model transitional plume rise? (1 = Yes) 1 1
MTIP Treat stack tip downwash? (1 = Yes) 1 1
MSHEAR Treat vertical wind shear? (0 = No) 0 0
MSPLIT Allow puffs to split? (0 = No) 0 0
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Variable Description EPA Default Our Values

MCHEM MESOPUFF-1I Chemistry? (1 = Yes) 1 1

MWET Model wet deposition? (1 = Yes) 1 1

MDRY Model dry deposition? (1 = Yes) 1 1

MDISP Method for dispersion coefficients (3 = PG & MP) 3 3

MTURBVW  Turbulence characterization? (Only if MDISP =1 or 5) 3 3

MDISP2 Backup coefficients (Only if MDISP =1 or 5) 3 3

MROUGH Adjust PG for surface roughness? (0 = No) 0 0

MPARTL Model partial plume penetration? (0 = No) 1 1

MTINV Elevated inversion strength (0 = compute from data) 0 0

MPDF Use PDF for convective dispersion? (0 = No) 0 0

MSGTIBL Use TIBL module? (0 = No) allows treatment of subgrid scale coastal areas 0 0

MREG Regulatory default checks? (1 = Yes) 1 1

CSPECn Names of species modeled (for MESOPUFF Il, must be SO,, SO4, NOX, HNO3, User Defined SO,, SO,, NOX,

NO3) HNO3, NO3, PMF,

PMC, EC, SOA

Specie Manner species will be modeled User Defined SO,, SO,, NOy,

Names NO;, HNO3, PMF,
PMC, EC, SOA

Specie Grouping of species, if any. User Defined

Groups

NX Number of east-west grids of input meteorology User Defined 127

NY Number of north-south grids of input meteorology User Defined 152

NZ Number of vertical layers of input meteorology User Defined 11

DGRIDKM Meteorology grid spacing (km) User Defined 4

ZFACE Vertical cell face heights of input meteorology User Defined 0., 20, 100, 200,
350, 500, 750,
1000, 2000, 3000,
4000, 4500

XORIGKM Southwest corner (east-west) of input meteorology User Defined -1180.0

C-39



South Unit Oil and Gas Development Project

Appendix C — Air Quality Technical Support Document

Variable Description EPA Default Our Values
YORIGIM Southwest corner (north-south) of input meteorology User Defined -64.
IUTMZN UTM zone User Defined NA
XBTZ Base time zone of input meteorology User Defined 7
IBCOMP Southwest of Xindex of computational domain User Defined 1
JBCOMP Southwest of Y-index of computational domain User Defined 34
IECOMP Northeast of Xindex of computational domain User Defined 127
JECOMP Northeast of Y- index of computational domain User Defined 152
LSAMP Use gridded receptors (T -= Yes) F F
IBSAMP Southwest of Xindex of receptor grid User Defined NA
JBSAMP Southwest of Y-index of receptor grid User Defined NA
IESAMP Northeast of Xindex of receptor grid User Defined NA
JESAMP Northeast of Y-index of receptor grid User Defined NA
MESHDN Gridded receptor spacing = DGRIDKM/MESHDN 1 NA
ICON Output concentrations? (1 = Yes) 1 1
IDRY Output dry deposition flux? (1 = Yes) 1 1
IWET Output wet deposition flux? (1 = Yes) 1 1
IVIS Output RH for visibility calculations (1 = Yes) 1 1
LCOMPRS Use compression option in output? (T = Yes) T T
ICPRT Print concentrations? (0 = No) 0 0
IDPRT Print dry deposition fluxes (0 = No) 0 0
IWPRT Print wet deposition fluxes (0 = No) 0 0
ICFRQ Concentration print interval (1 = hourly) 1 1
IDFRQ Dry deposition flux print interval (1 = hourly) 1 1
IWFRQ Wet deposition flux print interval (1 = hourly) 1 1
IPRTU Print output units (1 = g/m**3; g/m**2/s) 1 1
IMESG Status messages to screen? (1 = Yes) 1 1
Output Where to output various species User Defined Default
Species
LDEBUG Turn on debug tracking? (F = No) F F
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Variable Description EPA Default Our Values
Dry Gas Dep  Chemical parameters of gaseous deposition species User Defined Default
Dry Part. Chemical parameters of particulate deposition species User Defined Default
Dep
RCUTR Reference cuticle resistance (s/cm) 30. 30.
RGR Reference ground resistance (s/cm) 10. 10.
REACTR Reference reactivity 8 8
NINT Number of particle-size intervals 9 9
IVEG Vegetative state (1 = active and unstressed) 1 1
Wet Dep Wet deposition parameters User Defined Default
MOZ Ozone background? (1 = read from ozone.dat) 1 1
BCKO3 Ozone default (ppb) (Use only for missing data) 80 See Figure 9
BCKNH3 Ammonia background (ppb) 10 See Figure 10
RNITE1 Nighttime SO, loss rate (%/hr) 0.2 0.2
RNITE2 Nighttime NOXx loss rate (%/hr) 2 2
RNITE3 Nighttime HNOj loss rate (%/hr) 2 2
SYTDEP Horizontal size (m) to switch to time dependence 550. 550.
MHFTSZ Use Heffter for vertical dispersion? (0 = No) 0 0
JSUP PG Stability class above mixed layer 5 5
CONK1 Stable dispersion constant (Eq. 2.7-3) 0.01 0.01
CONK2 Neutral dispersion constant (Eq. 2.7-4) 0.1 0.1
TBD Transition for downwash algorithms (0.5 = ISC) 0.5 0.5
IURB1 Beginning urban land use type 10 10
IURB2 Ending urban land use type 19 19
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4.4.3 Model Receptors

The National Park Service (NPS) has posted receptors for Class | areas on their website
that are recommended for use in CALPUFF model applications at which the
concentration, deposition, and AQRV impacts are calculated. The NPS Class | area
receptors were downloaded from their website and converted to the LCC coordinate
system. The downloaded receptors were used in the Project’s CALPUFF modeling.
Receptors were also specified across the far-field Class 11 areas using a similar density as
used in the NPS Class | area receptors. In addition, single discrete receptors were defined
for each acid-sensitive lake in the domain. Figure 8 displays the locations of the Class |
area receptors used in the CALPUFF modeling.

4.4.4 Emissions Processing

CALPUFF source parameters were determined for all Project and regional source
emissions of NOx, SO,, PMF, and PMC. Project sources were input to CALPUFF using 4
km? area sources at 4 km spacing placed throughout the Project area to idealize project
well operation and construction emissions. For each of the three modeling years, the
required number of wells was randomly distributed throughout the Project area. Once the
wells had been located in the Project area, the wells were assigned to a particular grid cell
of the CALPUFF modeling domain, and the emissions for each grid cell were taken to be
the sum of the emissions from all wells within that 4 km grid cell. Figure 11 displays the
relationship between the well locations for the Proposed Action and the Class | area
receptors used in the CALPUFF modeling.

Point sources were used to represent central compressor stations. Compressor station
emissions are provided in Appendix A. Stack parameters for the central compressor
stations were based on those used in the Jonah Infill Project EIS Modeling and are shown
in Table 13.

Table 12. Central Compressor Station Stack Parameters.

Stack Height Stack Height Temperature Exit Velocity
0.515m 10.97 m 730 K 40.48 m/s

The exact location of the proposed compressor stations is not yet known; therefore,
compressor stations were sited within the Project area based on the randomly chosen well
locations. Wells were split into four equal groups and a compressor station was placed in
the centroid of each group. Once a compressor station had been located within a 4 km?
grid cell, the emissions from that compressor station were added to those of the project
wells within that grid cell. Figure 12 shows the randomly chosen well sites and the
hypothetical locations of the four central compressor stations.

Non-project regional emissions were input to CALPUFF using point sources to represent
state-permitted and RFFA sources. Both state-permitted sources and RFFA emissions
were supplied for Wyoming; for Utah and Colorado; only state-permitted sources were
supplied. CALPUFF requires stack parameters (stack diameter and height, exit velocity,
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and exit temperature) for all point sources. Where stack parameters were not supplied in
the state inventories, default stack parameters based on the Atlantic Rim Technical
Support Document, Appendix C, Table C7 were used. These parameters are shown in
Table 14.

Table 13. Default Stack Parameters for Cumulative Sources with Missing Stack
Parameter Data.

Stack Height Stack Height Temperature Exit Velocity
0.51m 9.82m 633.80 K 30.08 m/s

For Wyoming, state permitted and RFFA sources that did not have specific coordinates
(i.e. no latitude/longitude or UTM easting/northing coordinate pair was present for that
source), the source was sited at the centroid of its section if township, range, and section
data were available. For cases where no coordinates were given and no township, range,
and section data were present, the source was located at the county centroid if county
information was given.

The cumulative emission inventory for the three states contains more than 2,000 state-
permitted and RFFA sources. A three-year simulation with such a large number of sources
places prohibitive computational demands on CALPUFF given the number of receptors,
the domain size, and the time constraints of the project. Therefore, we reduced the number
of sources input (but keeping total emissions) in CALPUFF that represent the permitted
and RFFA sources in Wyoming by treating emissions from all permitted and RFFA
sources with the classification "production site" in the same manner as those of the Project
well sites. The Wyoming permitted and RFFA production site sources were gridded as 4
km by 4 km area sources, and emissions sources from the remainder of the source
classifications were treated as point sources.

RFD emissions were modeled using area sources developed as a “best fit” to the Project
Area. The area source definitions for the RFD emissions are shown in Figure 13. County-
wide well sites were also modeled as area sources, with the counties idealized as polygons
suitable for input to CALPUFF. The idealization of the county areas is shown in Figure
14.
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Figure 13. Far-field Modeling Area Source Idealization of NEPA RFD Project Areas. The

spatial distribution of sources in the Vernal Plateau area is not yet determined,
so the entire Vernal Plateau was used as the source area for Vernal Field Office
sources (sources VFO-1, VFO-2, and VFO-3). Source RP-1 is the Roan Plateau
area. All other sources are listed in the legend.
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Figure 14. Far-field Modeling Area Source Idealization of County Well Site Emissions.

4.5 POST-PROCESSING PROCEDURES AND

BACKGROUND AIR QUALITY DATA

The CALPUFF concentration and deposition outputs were post-processed to analyze the
following (details on the CALPUFF post-processing procedures are contained in Sections
4.6 and 4.7):

Compared against the PSD Class | and Il increments at the Class | and Il receptor
areas, respectively.

Added to background values provided by the State of Utah DEQ and the
CDPHE/APCD and compared to the NAAQS/UAAQS/CAAQS for criteria pollutants.
Analyzed to determine total nitrogen and sulfur deposition impacts and were
compared to the NFS significant deposition analysis thresholds (DATS).

Analyzed for Acid Neutralizing Capacity (ANC) at sensitive lakes in the region.
Analyzed for visibility impacts and compared against the 0.5 and 1.0 change in
deciview thresholds.
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4.5.1 Criteria Pollutants

Under federal and state PSD regulations, increases in ambient air concentrations in Class |
areas are limited by PSD Class | and Il Increments. Emissions associated with a particular
development may increase ambient concentrations above baseline levels only within those
specific increments developed for SOz, PMjg, and NO,. PSD Class | and PSD Class Il
increments are set forth in federal and state PSD regulations and are shown in Table 15.

Table 15  Ambient Air Quality Standards and Class 1 and II PSD Increments (pg/m°).

Pollutant/ PSD Class | PSD Class Il
Averaging Time NAAQS CAAQS UAAQS Increment* Increment®
CO

1-hour? 40,000 40,000 40,000 -2 -2

8-hour? 10,000 10,000 10,000 -- -
NO,

1-hour® 188

Annual’ 100 100 100 25 25
O3

8-hour® 147 147 147 - -
PMyg

24-hour’ 150 150 150 8 30

Annual* -5 50 50 4 17
PMzs

24-hour’ 35 35 35 -2 -2

Annual’ 15 15 15 -- --
SO,

1-hour® 196

3-hour? 1,300 700 1,300 25 512

24-hour? 365 365 365 5 91

Annual’ 80 60 80 2 20
pg/m® = micrograms per cubic meter
1F’SD = Prevention of Significant Deterioration

The PSD demonstrations serve information purposes only and do not constitute a regulatory PSD
increment consumption analysis.

No more than one exceedence per year.

No PSD increments have been established for this pollutant.

Annual arithmetic mean.

The NAAQS for this averaging time for this pollutant has been revoked by EPA.

An area is in compliance with the standard if the fourth-highest daily maximum 8-hour ozone
concentrations in a year, averaged over 3 years, is less than or equal to the level of the standard.

An area is in compliance with the standard if the 98" percentile of 24-hour PM2.5 concentrations in a
year, averaged over 3 years, is less than or equal to the level of the standard.

o g s W N
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® An area is in compliance with the standard if the 98" percentile of daily maximum 1-hour NO,
concentrations in a year, averaged over 3 years, is less than or equal to the level of the standard.

® An area is in compliance with the standard if the 99" percentile of daily maximum 1-hour SO,
concentrations in a year, averaged over 3 years, is less than or equal to the level of the standard.

Source: (D. Prey, Utah Department of Environmental Quality Division of Air Quality, personal
communication, 2008).

CALPUFF modeling results predicted within Federal PSD Class | areas were compared to
PSD Class | Increments. Modeled fields predicted at sensitive receptor areas designated as
PSD Class Il areas were compared to PSD Class Il Increments. These demonstrations are
for informational purposes only and are not regulatory PSD Increment consumption
analyses, which are completed as necessary during the permitting process by the relevant
state.

CALPUFF modeled concentrations predicted in PSD Class | and sensitive Class Il areas
were added to applicable background concentrations and then compared to ambient air
quality standards shown in Table 15 that includes the National, Utah and Colorado
Ambient Air Quality Standards (i.e., NAAQS, UAAQS and CAAQS). Background
concentrations are discussed in the next section.

4.5.2 Background Data for Criteria Pollutants

Ambient air concentration data collected at monitoring sites in the region provide a
measure of background conditions in existence during the most recent available time
period. The Utah Department of Environmental Quality (UDEQ) and the Air Pollution
Control Division (APCD) of the Colorado Department of Public Health and Environment
(CDPHE) recommended background concentrations to be used for the region. The UDEQ
provided background concentrations for SO,, NO,, PM;o and CO for eight counties in
Utah. The CDPHE/APCCD provided background concentrations for the same four species
plus PM, s and ozone that are representative of rural areas of the Piceance Basin region in
Colorado. The background values provided by UDEQ and CDPHE/APCD are shown in
Table 16.

Table 14. Far-Field Analysis Background Ambient Air Quality Concentrations.

Measured Background Concentration

Pollutant Averaging Period
ging (Rg/m?)

Carbon County, Utah

Carbon monoxide (CO) 1-hour 1
8-hour 1
Nitrogen dioxide (NO2) 1hour N/A
Annual 17
Ozone (03)3 1-hour NA
8-hour NA
PM10 24-hour 30
Annual 13
PM2.5 24-hour NA
Annual NA
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Sulfur dioxide (S02) 1-hour 20
3-hour 20
24-hour 10
Annual 5
Duchesne County, Utah
Carbon monoxide (CO) 1-hour 1
8-hour 1
Nitrogen dioxide (NO2) 1-hour N/A
Annual 10
Ozone (03)3 1-hour NA
8-hour NA
Pollutant Averaging Period Measured Backgrour13d Concentration
(Hg/m7)
PM10 24-hour 28
Annual 10
PM2.5 24-hour 27.6
Annual 9.3
Sulfur dioxide (SO2) 1-hour 20
3-hour 20
24-hour 10
Annual 5

Pollutant

Emery County, Utah
Carbon monoxide (CO)

Nitrogen dioxide (NO2)
Ozone (03)3

PM10

PM2.5

Sulfur dioxide (SO2)

Pollutant

Grand County, Utah
Carbon monoxide (CO)

Nitrogen dioxide (NO2)
Ozone (03)3
PM10

PM2.5

Averaging Period

1-hour
8-hour
1-hour
Annual
1-hour
8-hour
24-hour
Annual
24-hour
Annual
1-hour
3-hour
24-hour
Annual
Averaging Period

1-hour
8-hour
1-hour
Annual
1-hour
8-hour
24-hour
Annual
24-hour
Annual

Measured Background Concentration
(Hg/m3)

1

1
N/A
17
NA
NA
30
13
NA
NA
20
20
10

5
Measured Background Concentration

(g/m3)

1

1
N/A
10
NA
NA
67
21.8
NA
NA
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Sulfur dioxide (S02) 1-hour 20
3-hour 20
24-hour 10
Annual 5

Personal communication Utah DAQ, (2012)
pg/m® = micrograms per cubic meter

4.5.3 Visibility

Change in atmospheric light extinction relative to background conditions is used to
measure regional haze. Analysis thresholds for atmospheric light extinction are set forth in
FLAG (2000), with the results reported as percent change in light extinction and change in
deciview over background. The FLAG thresholds are defined as 5% and 10% changes in
light extinction over a reference background visibility, which is essentially numerically
equivalent to a 0.5 and 1.0 change in deciview (dv), for project sources alone and
cumulative source impacts, respectively. FLAG (2000) also identifies a goal that any
specific project combined with cumulative new source growth will have no days of
visibility impairment at or above 1.0 dv in any Class | area. These thresholds and the
FLAG guidelines were developed for New Source Review (NSR) applications where an
AQRYV analysis is required as part of a PSD permit application. The BLM considers a 1.0
dv change to be a significant adverse impact; however, there are no applicable local, state,
tribal, or Federal regulatory visibility standards.

Visibility impact assessments following FLAG guidance are typically based on the
maximum predicted daily (24-hour) average visibility impacts across all receptors in a
Class | or sensitive Class Il area that is evaluated on an annual basis. The maximum
number of days above threshold values and the maximum predicted impacts are typically
reported. Visibility impact assessments following EPA’s regional haze rule guidance
(EPA, 2005) for Best Available Retrofit Technolog%/ (BART) modeled uses the annual
98™ percentile maximum predicted daily values (8" highest daily value in a year) for
assessing visibility impacts.

Changes in light extinction from CALPUFF incremental model concentration estimates
due to emissions from the Project were calculated for each day at all receptors covering
the Class | and sensitive Class Il areas. Comparisons of the contribution of the Project to
changes in light extinction were compared to the 1.0 and 0.5 dv change thresholds.

CALPUFF does not directly output visibility impairment, but instead outputs fine particle
matter species concentrations that need to be converted to visibility metrics. CALPUFF
will provide sulfate (SO,), nitrate (NOgs), other fine particulate (PMF) and coarse
particulate (PMC) PM species concentration estimates. The FLAG procedures for
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evaluating visibility impacts at Class | areas uses the original IMPROVE reconstructed
mass extinction equation to convert PM species in pug/m° to light extinction (bex) in Mm™
as follows:

Dext = Dsoa + bnos + + bec + boc + bpve + bpmc

bso4 =3 [(NH4)2804]f(RH)
bN03 =3 [NH4NOg]f(RH)

bec = 10 [EC]
boc = 4[OC]
bpMF =1 [PMF]
bpMc = 0.6 [PMC]

Here f(RH) are relative humidity adjustment factors and for refined CALPUFF modeling
calculations FLAG recommends using day-specific (MVISBK=2) hourly f(RH) values
that are based on hourly RH measurements at a nearby meteorological monitoring site.
However, results are also frequently presented using monthly average (MVISBK=6)
f(RH) values. The visibility evaluation metric is the change in extinction (Abex) expressed
as percent or change in deciview (Adv) over a visibility background (bpackground) as follows:

Abeyt = 100 X (Dext / Boackground)

Adv =10 In[ (bext+bbackground)/bbackground]

There are several methods that have been used to assess visibility impacts. These methods
differ in their selection of background visibility data, relative humidity data, and the
equation used to calculate light extinction (i.e., original or revised IMPROVE equation).
The two methods used to estimate visibility impairment are summarized in Table 17.

Table 15. Summary of Visibility Impact Assessment Methods to be Used in the Ashley
Modeling Study.

Method Background data f(RH) Revised IMPROVE Equation?
FLAG (Method 6) FLAG Monthly No
FLAG (Method 2) FLAG Hourly No

Both of the visibility impact assessment procedures use the FLAG default background,
and both methods use the original IMPROVE equation (Malm et al., 2000). The methods
are used to calculate the change in light extinction over background conditions and use
either monthly average (FLAG Method 6) or hourly (FLAG Method 2) relative humidity
adjustment factors [f(RH)]. For the FLAG Method 6, monthly relative humidity factors
provided in the Guidance for Estimating Natural Visibility Conditions Under the Regional
Haze Rule (EPA, 2003b) were used. In the FLAG Method 2, CALPOST uses the hourly
RH data from the closest monitoring site to the Class | area. Both methods use a 98%
maximum RH value. Many of the recent applications of the FLAG Method 2 approach
have used a 95% maximum RH value that will also be used in the Ashley modeling study.
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FLAG (2000) has provided natural background data for Federal Class I areas only, so data
from the nearest Federal Class | area were used for the sensitive Class Il receptor areas.
The natural background visibility data, in units of inverse megameters (Mm™), that were
used with the two FLAG method visibility analyses for each area analyzed are given in the
FLAG (2000) report. An example of the FLAG natural background for the Mount Zirkel
Wilderness Area in northern Colorado is shown in Table 18.

Table 16. Example FLAG (2000) Dry Background Extinction Values Below is an
example of variables for Mount Zirkel Wilderness area.

Site Season Hygroscopic (Mm™) Non-hygroscopic (Mm™)
Mount Zirkel Wilderness Area Winter 0.6 45
Spring 0.6 4.5
Summer 0.6 45
Fall 0.6 4.5

Additional values can be found at http://www?2.nature.nps.gov/air/Permits/flag/index.cfm for Class
1 areas within the modeling domain. (Flag, 2000 pp 46-67)

4.5.4 Deposition

Maximum annual predicted sulfur (S) and nitrogen (N) deposition impacts across all
receptors in a far-field Class | or sensitive Class Il receptor area were estimated for each
present and future year scenario run with CALPUFF. Predicted S and N deposition due to
the Project were compared to the NPS Deposition Analysis Thresholds (DATS) that are
defined as 0.05 kg/ha-yr for the western U.S.

4.5.5 Lake Chemistry

The CALPUFF-predicted annual deposition fluxes of S and N at sensitive lake receptors
were used to estimate the change in ANC. The change in ANC was calculated following
the January 2000, USFS Rocky Mountain Region's Screening Methodology for
Calculating ANC Change to High Elevation Lakes, User's Guide (USFS, 2000). The
predicted changes in ANC were compared with the USFS Level of Acceptable Change
(LAC) thresholds of 10% for lakes with ANC values greater than 25 peq/l. A 1 peq/l
threshold is recommended for lakes with background ANC values of 25 peq/l and less but
there are no such extremely sensitive lakes in the Ashley modeling domain. Lake impacts
were assessed with consideration of the limited data points available for several analyzed
lakes.

The most recent lake chemistry background ANC data have been obtained from the Forest
Service for each sensitive lake to be analyzed. The 10th percentile lowest ANC values
were calculated for each lake following procedures recommended by the USFS. The ANC
values proposed for use in this analysis, and the number of samples used in the calculation
of the 10" percentile lowest ANC values, are shown in Table 19. Of the lakes listed in
Table 19, none is considered by the USFS to be extremely sensitive to atmospheric
deposition since none of the background ANC values is less than 25 microequivalents per
liter (ueg/l).
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Table 17. Background ANC Values for Acid Sensitive Lakes.

10th Percentile

Wilderness Lake Latitude Longitude Lzm%st Nurcr:fber Monit_oring
Area (Degrees) (Degrees) Value Samples Period
(Hea/l)”
Ashley Bluebell Lake 40.6958 -110.486 56.12 2 1985-2002
Ashley Dean Lake 40.6786 -110.761 44,71 7 1985-2007
UwcC Fish Lake 40.8366 -110.069 96.85 6 2001-2007
Ashley No Name Lake  40.6708 -110.275 54.94 2 1985-2007
Ashley Walkup Lake 40.8113 -110.039 54.68 5 2002-2007

“ 10" Percentile Lowest ANC Values reported. peqg/l = microequivalents per liter

CLASS | AREA FAR-FIELD AIR QUALITY AND AQRV
IMPACT ASSESSMENT

CALPUFF modeling was performed to compute direct Project impacts for the Ashley
Project and to estimate cumulative impacts from the Project and other regional emission
sources. The modeled year, as described in Sections 1.2 and 4.2, represents a maximum
emission scenario of the last year of field development at nearly full-field production.
Regional emission inventories for existing state-permitted Reasonably Foreseeable Future
Action (RFFA) and Reasonably Foreseeable Development (RFD) sources, as described in
Section 2 and Appendix B, were modeled in combination with the Project scenario to
estimate cumulative impacts. Since the RFD sources are speculative, we also analyzed a
scenario that consists of the Project plus all cumulative emissions less the RFD sources.

For each far-field sensitive area, CALPUFF-modeled concentration impacts were post-
processed with POSTUTIL and CALPOST to derive: (1) concentrations for comparison to
ambient standards (WAAQS, CAAQS, UAAQS, and NAAQS) and PSD Class | and 1l
Increments; (2) deposition rates for comparison to S and N deposition thresholds and to
calculate changes to acid neutralizing capacity (ANC) at sensitive lakes; and (3) light
extinction changes for comparison to visibility impact thresholds.

4.5.6 Far-Field Concentration Impacts

The CALPOST and POSTUTIL post-processors were used to summarize potential
concentration impacts of NO,, SO,, PMF, and PMC at PSD Class | and sensitive PSD
Class Il areas. Predicted impacts are compared to applicable ambient air quality standards,
PSD Class | and Class Il increments, and significance levels. Table 31 lists the ambient
standards and PSD Class I and Il increments to which the potential concentration impacts
due to the Project alone and the Project plus cumulative emissions were compared.

PMjo concentrations were computed by adding predicted CALPUFF concentrations of
PMF, PMC, SO, and NOs, whereas PM, 5 concentrations were calculated as the sum of
modeled PMF, SO4, and NO3 concentrations.
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4.5.6.1 Class | Area Far-Field Concentration Results

The maximum potential predicted concentrations of NO,, SO,, PMy,, and PM,5 at any
receptor within each of the PSD Class | areas for the Project are shown in Table 20. The
highest estimated concentration impacts at any Class | area and the Project occur at the
Arches National Park Class | area. All of the impacts are less than 1% of the PSD Class |
area increments. The largest potential impact is for 24-hour PMyg where CALPUFF is
estimating values ~0.8% of the PSD Class | area increment at Arches National Park in
Utah. The far-field results demonstrate that the maximum potential air quality impacts for
the Project would not exceed any PSD Class I increment at any Class | area.

Table 21 displays the maximum potential PSD pollutant concentrations at Class | areas
due to the Project plus the Cumulative Emissions inventory (including RFD) and
compares them to the PSD Class | increments. The highest potential estimated impacts
due to the Cumulative Emissions plus the Project occur for the Flat Tops WA, Maroon
Bells-Snowmass WA, Canyonlands NP, Capitol Reef NP and Arches NP; impacts are:

= Less than 2% of the PSD Class | increments for annual, 24-hour and 3-hour SO2
concentrations;

= Less than 2% and 5% of the PSD Class | area increments for annual and 24-hour
PM10, respectively; and

= Less than 9% of the PSD Class | area increment for annual NO2.

Table 21 shows that the estimated potential air quality impacts due the Project plus the
cumulative emissions would not exceed any PSD Class | area increment at any Class |
area.

Table 4-22 displays the maximum estimated potential PSD pollutant concentrations at
Class | areas due to the Project plus the cumulative emissions inventory without RFD
sources. The PSD Class I increments are also shown in Table 4-12. The highest estimated
impacts due to the cumulative emissions without RFD sources plus the Project occur at
the Flat Tops, Arches, Capitol Reef and Canyonlands Class | Areas. Impacts are:

= Less than 2% of the PSD Class | increments for annual, 24-hour and 3-hour SO2
concentrations;

= Less than 1% and 3% of the PSD Class | area increments for annual and 24-hour
PM10, respectively; and

= Less than 8% of the PSD Class | area increment for annual NO2.

Table 4-12 shows that the estimated potential air quality impacts due to the Project plus
the cumulative emissions without RFD sources would not exceed any PSD Class | area
increment at any Class | area As expected, the impacts are slightly less than for the case
with the RFD sources included in the cumulative emission inventory (Table 4-21).
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1 Table 18. CALPUFF Estimated PSD Pollutant Concentrations Impacts at Class | Areas for the Proposed Project. PSD demonstrations

2 are for informational purposes only and do not constitute a regulatory PSD increment consumption analysis.
Concentration Estimates (ug/m°)
Species and Averaging | PSD Class | Area Maroon Black Capitol | Canyon-| Bryce
Time Increment (ug/m3)| Flat Tops| Bells | West EIk | Canyon | Arches Reef lands Canyon
2002
SO, 3-Hour* 25.00| 0.000071| 0.000063( 0.000050| 0.000090| 0.000318| 0.000103| 0.000166] 0.000054
SO, 24-Hour* 5.00] 0.000023| 0.000019( 0.000020| 0.000032] 0.000144| 0.000036| 0.000063| 0.000012
SO, Annual 2.00] 0.000003] 0.000002] 0.000002( 0.000002] 0.000009| 0.000002| 0.000005| 0.000000
PM,5 24-Hour* 0.006431| 0.005538( 0.005587| 0.009457| 0.030577]| 0.009246]| 0.020226] 0.003174
PM,s5 Annual 0.000794( 0.000510( 0.000432( 0.000534| 0.001830| 0.000534| 0.001146] 0.000148
PM,, 24-Hour* 4.00| 0.006459| 0.005589( 0.005607| 0.009508| 0.031055| 0.009622| 0.020386] 0.003670
PM; Annual 8.00] 0.000839| 0.000534( 0.000447| 0.000553| 0.001913] 0.000550| 0.001194| 0.000154
NO, Annual 2.50] 0.000090| 0.000057| 0.000040| 0.000096] 0.000970| 0.000074| 0.000423] 0.000003
2005
SO, 3-Hour* 25.00| 0.000116| 0.000066( 0.000074| 0.000071] 0.000251]| 0.000133| 0.000159| 0.000047
SO, 24-Hour* 5.00] 0.000035| 0.000025| 0.000019| 0.000023] 0.000079| 0.000044| 0.000064| 0.000012
SO, Annual 2.00] 0.000004| 0.000002| 0.000002| 0.000002] 0.000007| 0.000002| 0.000005| 0.000001
PM,5 24-Hour* 0.009076( 0.005763( 0.004403| 0.004944| 0.018140] 0.006377| 0.013549]| 0.002524
PM,s Annual 0.000752( 0.000456( 0.000386( 0.000398]| 0.001223]| 0.000512| 0.000840] 0.000156
PM,, 24-Hour* 4.00| 0.009323| 0.005881| 0.004473| 0.005085] 0.018540| 0.006477| 0.014018| 0.002989
PM; Annual 8.00] 0.000796| 0.000476( 0.000401| 0.000416] 0.001288| 0.000537| 0.000876| 0.000162
NO, Annual 2.50] 0.000125] 0.000090] 0.000056| 0.000088| 0.000717] 0.000156] 0.000408| 0.000010
2006
SO, 3-Hour* 25.00| 0.000096| 0.000074( 0.000049| 0.000089| 0.000219] 0.000153| 0.000253] 0.000024
SO, 24-Hour* 5.00] 0.000027| 0.000021| 0.000016| 0.000027] 0.000083| 0.000035| 0.000082| 0.000008
SO, Annual 2.00] 0.000003] 0.000002] 0.000001| 0.000002| 0.000009{ 0.000002| 0.000006| 0.000000
PM,5 24-Hour* 0.006821( 0.005442( 0.003137( 0.005108]| 0.014317]| 0.006135| 0.013876] 0.001846
PM,5 Annual 0.000630( 0.000413( 0.000316( 0.000365| 0.001347]| 0.000442]| 0.000968] 0.000082
PM,, 24-Hour* 4.00| 0.007046| 0.005617( 0.003218| 0.005236| 0.014909| 0.006594| 0.014093] 0.001990
PMj Annual 8.00] 0.000665| 0.000433| 0.000330| 0.000383] 0.001434| 0.000464| 0.001029| 0.000086
NO, Annual 2.50] 0.000137] 0.000087| 0.000048( 0.000083] 0.000950| 0.000125| 0.000576] 0.000005
*Highest second high at any monitor in the Class | area.
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Appendix C — Air Quality Technical Support Document South Unit Oil and Gas Development Project

1 Table 19. CALPUFF Estimated PSD Pollutant Concentrations Impacts at Class | Areas for the Project plus the Cumulative

2 Emissions, including RFD Sources. PSD demonstrations ar